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THE SORGHUM BELT. 


Most of the experiments described in this bulletin were conducted 
in the southern half of the Great Plains, a section which, on account 
of its climatic characteristics, has become the sorghum belt of the 
United States. Reports of the Bureau of the Census show that a 
very large percentage of our sorghum acreage is in the western parts 
of Kansas, Oklahoma, and Texas and the eastern portions of Colorado 
and New Mexico. (Fig. 1.) The sorghums can also be grown suc- 
cessfully in the Corn Belt and in the Southeastern States, especially 
for forage. Other crops are relatively more profitable in these sec- 
tions, however, and the sorghums are, therefore, grown to only a 
limited extent outside the Great Plains area. 

The experimental work with sorghums at the United States Depart- 
ment of Agriculture field stations and the State substations has pro- 
gressed through cooperation with the Offices of Dry-Land Agricul- 
ture Investigations and Cereal Investigations of the Bureau of Plant 
Industry and the State experiment stations in Kansas and Texas. 

The location of the field stations where the experimental data were 
obtained is indicated in Figure 2. This map is adapted from Figure 
1 on page 485 of the Journal of Agricultural Research, Volume XIV 
(2).1. Very few experiments were carried on at the stations north of 


1 The serial numbers (italic) in parentheses refer to ‘‘ Literature cited,’’ at the end of this bulletin. 
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Hays, Kans., because the sorghums are of little value in regions that 
do not have approximately four months of rather high summer tem- 
peratures. It has been estimated that the optimum temperature for 
growth in sorghum is about 92° F. and that the sorghums make only 
indifferent growth at temperatures lower than 60° F. (14). The few 
experiments at Redfield, Ardmore, and Newell, S. Dak.; Mandan 
and Dickinson, N. Dak.; and Moccasin and Havre, Mont., have 
indicated rather definitely that sorghum is not likely to be a crop of 
much importance in the northern Great Plains. In South Dakota, 
sorghum may be grown for forage with fair success; but in other 
parts of this section preference should be given to corn and other 
crops, such as the small grains, which will thrive at lower tempera- 
tures than the sorghums. . 

Altitude is also a limiting factor in the production of sorghums. 
The upper limit of their successful production varies with the lati- 
tude from about 4,000 feet in Montana to 7,000 feet in southern 
New Mexico. The western limit of the Great Plains area is the 


EACH DOT REPRESENTS . 
2,000 ACRES 


Fig. 1.—Outline map of the United States, showing the distribution of the sorghum acreage in 1919. 


5,000-foot altitude line east of the Rocky Mountains and the eastern 
boundary is the ninety-eighth meridian. (See fig. 2.) The southern 
half of this area, therefore, is well within the limits of sorghum pro- 
duction. 

CLIMATIC FEATURES. 

In order to understand fully the results obtained at the different 
field stations, it is essential to know something of the local climatic 
conditions. The climate is ordinarily classified as semiarid, and the 
limiting factor in the southern half of the Great Plains is almost 
wholly the rainfall, while in the northern Great Plains the tempera- 
tures effectually limit sorghum production, as indicated by the dis- 
tribution. of the acreage in 1919. (See fig. 1.) 

Three-fourths of the annual rainfall in the sorghum belt is received 
during the six summer months, April to September, inclusive, as 
shown in Figure 3. 

The distribution of the rainfall is as important as the amount in 
determining yields. The total annual precipitation varies greatly 
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from year to year, but if properly distributed it is nearly always 
sufficient to produce a fair sorghum crop. (See Table 1.) Uncer- 
tainty as to when a dry period is coming, however, makes it impos- 
sible to adjust the date of seeding so as to avoid the drought or vary 
the cultural methods to minimize its effect to the degree that would 
be possible if the wet and dry periods were uniform from year to 
year. 


47M O | 
4, Y Ss EKG FON, 
BGG 
Wp, 
7 ae 
D QY/ 


Yi 


S 


CHILLICOTHE ® 
\ 


un 


Fic. 2—Map of the Great Plains area, which includes parts of 10 States and consists of about 400,000 square 
miles of territory. Its western boundary is indicated by a 5,000-foot contour. The location of each 
field station within the area is shown by a dot within a circle (®). 


Associated with the low and unevenly distributed rainfall are 
relatively high summer temperatures, generally low atmospheric 
humidity, high wind velocity, and a large proportion of clear days, 
all of which result in a high rate of evaporation and a decrease in 
the effectiveness of the raintall. The monthly, seasonal, and annual 
precipitation and the seasonal evaporation for each of the eight field 
stations in the sorghum belt are given in Table 1, for the period of 
years during which the experiments have been in progress at the 


De 


1260. U: 


ULLETIN 


B 


DEPARTMENT OF AGRICULTURE, 


6-month 
tie 
Very 


g plant. 


= 


ffect on the growin 


reiers to the 


“Seasonal’’ 
ember, inclusive, durine which time clima 


4p) 
ap) 
el eatee 
a (aw) 
“4 
y= hlge, 
at Hi 
— 
_—) 
oo 
(on! Oo 2 
— | 
HN. 
© 
w A 
: (a) 
Ty 
Sa 
et oa 
Yo a 
oS tic 
ey am 
ns 
elds 
eet 
a oe ee 
Clee ) 
Ses 
Orn +) 
e en ed 
re BD 
aby Spine) 
tome 
ay FON (B) 


Wy FEB. MMAR. APR. MAY JUNE JULY AUG. SEPT. OCT NOV. DEC. - 


NNN 


cael eae 
ING 
N 
A 


Ca Tee ee ck ee NS Se 


1921 


1/868 


HAYS, KANS, 3 


CAILLICOTHIE, TEX. 
1907 -2/ 


AIM, 


AIMARILLO, TEX. 
1892 


WAL 


WOODVI4SRD, OKLA. 
1909 


AS 


LAWTON, OKLA. 
1/8 70-/92/ 
EXCEPTING ONLY 
1908 -/2./NC. 


av, 


DALHART, TEX. 
/908- 


S 
NS 
BSS 


<8 
s 


7. OCF WOV. DEC. 


AG 
WG 
Pa 


ANNES 


eee 
LANNE 


ts 


SAAN. FEB. MIAR.AFPR. MAY 


orZ 


TUCUMCARYI, WV. /1. 
905-21 


—_ 
es) 


ight field stations where sorghum experiments were con- 


Fic. 3.—Average monthly precipitation at the ei 


ducted. 


ats were seeded before May 15, but rains coming between 


few of the pl 


of seeding supply much of the soil moisture 


and early growth. 


necessary for germination. 


April 1 and the date 


SORGHUM EXPERIMENTS ON THE -GREAT PLAINS, 5 


TaBLE 1.—Monthly, annual, and seasonal precipitation at the eight field stations 
where sorghum experiments were conducted for the years during which these exper- 
iments were in progress, with averages for this period and for the whole period 
covered by climatic data, together with seasonal evaporation comparisons:! 
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| ee ee 
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‘ | faethe |e SV ee = 
Sle la (sare |S )8 | 4) arolal;al < | aja 
| | | | 
Hays, Kans.: | | | | | 
TITGY a ea ee Boe | 0.04) 0.42) 0.15) 2.31) 2. 36] 3.39) 2.77) 2. 63) 0.60) 1.33 T | 0.63) 16.63) 14.06) 47.10 
1915.2) 111-1111}. 68} 1.80) 1. 74} 3. 13) 6.82] 3.97, 8.18] 4.11) 2.44) .93] .30| . 04] 34. 14] 28. 65! 32. 79 
Gigi tee fee 1 _53| .15| .31! 2.21) 1.63] 5.88] . 36] 1.97] 1.26] 1.14] .02] .61| 16.01| 13.25} 50. 20 
QA oh ep er fe ellie gle . 07| 1. 96} 1. 72} 2.15] 1. 46) 5. 73) 1.84) .09) 1.64) .15) 16.92) 14 86 50. 47 
AQT See SO) TS) AS22491 479) 53 |) 8.04) Te 7G)el. 42) 2-411 15 10) 2438))-23" 58! 14: 03) 47. 57 
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O20 Ee eee 05H) 3G) oO 2: OF ese s2INSdq) LSS ost S56 | 3708] - 73) 46) 21.28), 15: 79! 39.78 
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ee | | 
Average: | | | | | 
OMS TONLG 21 ee 2s .33| .@¢| .64) 2.78) 3.76) 3.12) 2.77) 3.14) 1. 64| 1.42) . 67 61} 21. 64; 17. 21) 44.18 
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OY ee ee -20| .30) .30) . 73) 2.33) .34) 4.05) 1.11) 2.06) .35) .82 T | 12. 59] 10. 62) 55. 33 
NGS iar eS See! te -10) . 42) 1.056) 1.15) .95) 4.49) .76) . 26) 3.35) 6.35) 2.82) 3.44) 25. 65) 10. 96) 60. 25 
ILS eee eee |) . 25) . 76) 2.28) 5.27) 8.79) 2.88) 1.22) 1.41) 2. 64/13. 23; 2.24 . 29] 41.27) 22.21) 43. 39 
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Amarillo, Tex.: | | | 
Ila ee ee ee | .11}. . 55) .59) 1.76) 1.41) 2.32) 1.80, .61] 4.19) .81) 1.98] 2.84) 18.97] 12.09) 53.79 
TIGR: See 06, .10 15) 95) 4.43] .84) 3.07] 2.97) 1.07) 4.46] FT | 1.17) 19.27) 13.33) 49. 27 
IQilsj: Se Bee s SSeS . 72| 1.60) 1.00) 5.05) 1.70) 1.04) 4.14) 5.83) 4. 69) 1.55 18| .13) 27. 65) 22. 47! 42. 80 
OG ee ae ee 36) .02) .57| 1-71] . 89] 2.18 .94] 3.82) 1.76) 2.90) .40) . 88) 16.43) 11.30] 54.57 
TAS 7( See eee es | . 69) . 22) .25) . 71) 2.49) . 83) 2.68) 6.17) 2.05) .34| .59} .04) 17.06) 14.93) 54. 72 
Average: . | | | | 
LOIS OPO Ieee 39} .50} . 51; 2.04) 2.18) 1.44) 2. 53) 3.88) 2.75) 2.01 63} 1.01) 19. 88) 14.82) 51.03 
1892'to 1921 55). 82 . 59} 1.67) 2.97] 2.61) 2.99) 3.21) 2.23) 1.48) 1.00) . 87) 20.99) 15. 68)______ 
_—S ——— So ——— ——— | j 
Woodward, Okla | 
NON eee Core ee 1.17) 3.44) 1.45) 6.53) 5.29) 2. 43} 3.14) 3.62) 5.74) 2.36} .55| . 06] 35. 78) 26.75] 41: 66 
UST Rage ae ie ee 1.50) .03) .82) 1.78! 1. 70/10. 26} 0 1.02} 2.34) 1.71] .75) .60) 22.51) 17.10) 53.93 
Hl ON lesa ean ee 3 . 20) .20) .10) 1. 58) 1.03) 1.37] 1.18) 6.65) 2.72) .05) .67| .01) 15.71) 14. 48} 49. 87 
ONS ee a Sees eat 1.60) .29| 2.09} 2.22) 4.00) 1.91] .73) 1.35) 1. 24) 3.35] 1.53] 2.92; 23.23] 11.45] 49. 78 
OOM ES eee esos | . 06) 1.53) 1.94) 4.10) 4.29) 2:22) 1.35) 1.87) . 63} 1.85) 2.37 22. 21) 14.46) 45. 32 
O20 ee eee OSI ON 61) 1.06) 3.40) 1. 29) 4.69) 3.00) 5.01} 2. 55} 1.32} 1. 53) 25. 56) 18. 45] 48. 49 
IPA les Pee ase 2.22) .61) 1.33) 1.80) 1. 91)-5. 78} 2.50) 5.11) 2.94) .O1! 0 11) 24.32) 20. 04) 50. 61 
Average: | 
TONS Co 1921s -S= } 1.12) .88) 1.19) 2.72) 3.09) 3.61) 1.93) 3.23) 2.95) 1. 70; 1.03] . 75) 24 19) 17. 53) 48. 52 
£909 to 1921-2 —= . 68) 1.56) . 94) 2. 08) 2. 88) 2.91) 2. 03) 3.33) 2. GSI, TP 50 tao lew 91 25511 55 OH | eee 
° | l im =o | = es 
Lawton, Okla.: 
LF pea ee een -30| . 57) 1. 74] 1. 28) 4. 50) 1.01) 3.02) 2.84) .72) .19) 1.08) .03) 17. 28) 13.37) 51.03 
TG) eS an ah | .20! . 25) 2.16) 2.36) 1.29) 3.08) 2.57) 1. 48) 4. 18) 8.68) 1. 20) 3. 50) 30.95) 14. 96} 52. 40 
IAS epee eae . 54! 1.41) 2.99) 4. 60) 5.44) 4.36) 3.71] 1.98) 1. 67/13. 78] 2.25} .92) 43.65) 21. 76) 37. 02 
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1 The detailed monthly data for Chillicothe and Dalhart, Tex., Woodward and Lawton, Okla., and 
Tucumeari, N. Mex., were collected at the field stations; those for Hays, Kans., and Amarillo and Big 
Spring, Tex., were taken from records of the United States Weathe~ Bureau. The averages which cover a 
longer period than that included in the monthly data are also very largely taken from Weather Bureau 


records. 
2 No records for Lawton, Okla., were obtainable for the years 1908-12, inclusive. 
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TasLe 1.—Monthly, annual, and seasonal precipitation at the eight field stations 
where sorghum experiments were conducted for the years during which these exper- 
iments were in progress, with averages for this period and for the whole period 
covered by climatic data, together with seasonal evaporation comparisons—Contd. 


Seasonal evapo- 
ration 
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} | | } 
Average: | | | | | 
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1908 to 1921 ____- . 26 39] . 63] 1.75) 2. 94) 3.10) 2. 58} 1. 96] 1.25) 1.46] .51) . 55} 17. 38) 13. 58)______ 
SS | SS ———— | —_____ | oO 
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OG Sa Se eee ole) 1. 74) 2.12) . 14} 1.59} 2.48] 4.31) .87) 1.30] 1.0%) ~ 10) 15.79 11. 5] 58.13 
OU ant eet se SAH |) SOB 5 Oey G Gill 98) tol. Ut a O) mel eeelenG 4.68) 4.25) 67.7 
LOLS fe Ae ee .60} . 73) .09) .10) 1.19) 3.53) .16) .24| 1.66) 1.99) .74) 1.32) 12.35) 6.88) 65.92 
IGT eee See -57| .06| 3.06] 1.45 1.43] 8.28] .95| 3.60! 7.43] 6.31) .78| .09| 34.01) 23.14! 50.89 
O20 ee ee 1.97| .20) .12) .08] 5.32) 1.33) .91] 6.30) .69) 1.95] 2.22) \20) 21.29) 14 63) 53. 44 
LOZ Fe See ae eh SO ea eu 3. 69) 2.7701 sao) Sale ee bees hee TT’ «| DS: 58) 60. 61 
Average: | | 
1915 to 1921____- .61| ..29]-1. 00] 1. 51) 1.83]-2. 87] 1.30| 2. 68/2. 1€| 1.87] .70| .34) 17. 15| 12.34) 59. 46 
1900 to 1921 ____- . 42 60} .79) 1. 67} 2. 48) 2. zal Pelee 97 2.12} 2. 04! 1. 19) . 61) 18. 31) 12. 66, See 
Tucumcari, N.Mex.: | | 
1914 oo ee aes P 30) 40} 50) 2.52) 5. 24) 2.81) 3.90) 1.06) . 72| 3.48) T jd. 31} 22. 24 16. 25) 49. 92 
LOM oe sek ee es . 66} +. 98) .90) 4.00) 1.59! . 71) 3.13) 2. 28) 2. 94 . 67 ih . 27} 18.13 14. 65) 52. 50 
Rn ae ae -70| 0 -09] 1.55| .56| .63' .98| 4.43) .56| .78 .29] .32] 10.89! 8.71) 58.90 
LOL eet HE ee SLIT Se) © BRAl Te RY | ig EY) (be 11 2.74| .16) .62| .04) 13.99) 12. 63) 63.46 
OTS i see eee es SU" Bley SAN) abe alee 21| ; 80, 2. 54) 1.02) 2.85; 2.60} .51) 2.00) 14.11) 8.56) 64.68 
1OLO) 2 = oes eee . 04! . 32) 3.69] 3.61) 5. 84) 6.39) 3. 16) 2. 53) 4.16) 2.31) .51) .93) 33.49) 25. 69) 45.79 
1920): ab Re eee 76 15} . 34) .. 20) 2.55) 3.91) 1.52) 1. 48) 1. 44) 3.68) .49) 0 | 16.52) 11.10) 48.85 
ne PA eee eho Ae a UY! ey 83) T | 8. 63) 5. 88) 3. 56] 1.95) . 75) . 21); 0 0 23. 24) 20.77; 48.10 
Average: 
1914 to 1921_____ .50; .30} . 84) 1.67! 3.31] 2.75) 2.44) 2.61) 2.02) 1.74) .30} .61) 19.08) 14.80) 54.03 
1905 to 1921_____ . 36) . 58; . 70) 1.68) 2.17) 2. 17 2. 59} 2.82) J. 55) 1. 28). 78)" 71) hos aos) eee 


The length of the frost-free period and the prevalence of effective 
growing temperatures (those above 50° F.) are important factors in 
The frost-free periods at different field stations 


sorghum production. 


are shown in Figure 4; also the earliest and latest dates of the last 
killing frost in the spring and the first killing frost in the fall. 
Comparison of the average frost-free periods at these different 
stations with the average growing periods required for the earlier 
sorghum varieties indicates that in most instances these early varie- 
ties should mature at even the most northern stations; but the low 
temperatures that generally follow the last frost in the spring and 
precede frost in the fall retard the development of the sorghum so 
much that it does not mature within the time required for completing 
Where such varieties as the Dakota Amber 


its growth farther south. 


do mature, the yields are so low that their forage value is inferior to 
that of corn or only slightly better. 
have remained unimportant in the northern Great Plains, even 
though the need of such a drought-resistant crop in that section tis 
cwenerally recognized. 


For this reason the sorghums 
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SOILS.’ 


The soils of the sorghum belt are for the most part sufficiently 
fertile to produce heavy crops of sorghum whenever there is an 
adequate rainfall. At most of these stations the soils have not been 
defined and identified; an accurate description is therefore impossible. 

At Hays, Kans., the soil is similar to the Holdrege soils in Phelps 
County, Nebr. The soil seems to be as typical a black earth, or 
chernozem, as any soil in the United States. The first 4 inches is 
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Fic. 4.—Diagram showing the average frost-free periods and the earliest and the latest dates at which the 
last killing frost in the spring and the first killing frost in the fall have occurred at 16 field stations in the 
Great Plains area. The data for this diagram were obtained as follows: For Havre, Dickinson, Man- 
dan (Bismarck), Redfield, Hays, Woodward, Lawton, Chillicothe (from Quanah), Amarillo, Dalhart, 
and Big Spring, from United States Weather Bureau reports; for Moccasin, Newell, Ardmore, and 
Akron, from the Office of Biophysical Investigations, Bureau of Plant Industry; for Tucumeari, from 
ae Weather Bureau reports for 1905 to 1912 and from New Mexico Bulletin No. 130 for 1913 
to 1921 (3). 


very dark gray to black loam and the next 18 inches a slightly lighter 
colored clay loam with a highly granular structure; below this, for 8 
inches, is a gray, cloddy, heavy silty clay changing into a highly 
calcareous oray ‘clay. 

At Chillicothe, Tex., the soil on the greater part of the present 
station consists of what the Bureau of Soils has defined as Foard clay 
loam, or at least it belongs to the Foard series: The texture is 


2 Soil descriptions were supplied by C. F. Marbut, in charge of Soil Investigations, Bureau of Soils. 
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apparently a clay loam. Judged from an exposure about 3 miles 
west of Chillicothe this soil is about as follows, from the surface 
downward: Loose, silty, structureless loam, 0 to 3 inches; 3 to 12 
inches, very dark-brown granular clay loam; 12 to 30 inches, eh 
colored, somewhat reddish brown clay loam less granular than the 
second layer; 30 inches and below, red clay, cloddy, without granu- 
lation, containing abundant lime carbonate. 

At Amarillo, Tex., the greater part of the station, if not all, is 
covered by what was mapped as Amarillo clay loam. On the experi- 
mental area the soil is a little darker than typical Amarillo soil, 
approaching in its character the Richfield soils. The profile is as 
follows, from the surface downward: Dark brown, nearly black, 
rather heavy loam, 0 to 3 inches; dark reddish brown, rather cloddy 
clay loam with imperfect granulation, 3 to 8 inches; reddish brown 
clay without granulation, 8 to 30 inches; calcareous red clay without 
eranulation, 30 inches. A whitish layer containing up to 30 per cent 
of accumulated carbonate of lime lies beneath the mature soils of the 
whole region at a depth ranging from 3 to 8 feet. 

Woodward, Okla., is situated on the same group of soils as Chilli- 
cothe, but the field station is located on a very sandy tract of land 
about 1 mile south of town. A layer of sandy loam varying in thick- 
ness from 1 to 4 feet overlies the reddish clay subsoil. The clay soils 
outside of this sandy area possibly belong to the Foard series. 

The soil type at Lawton, Okla., bas not yet been definitely iden- 
tified. The’station is situated exactly on the boundary between the 
prairies and the Great Plains. The soil on the west end of the tract 
resembles the Kirkland soils of Payne county, Okla., while those on 
the eastern part correspond roughly to the Vernon soils of Texas. 
The profile on the eastern half of the station is as follows, from the 
surface downward: Dark-brown fine sandy loam without well- 
defined structure, 0 to 6 inches; dark-brown fine sandy loam with a 
tendency to granulation, 6 to 10 inches; a well-defined, dark red- 
brown heavy clay horizon, hard and tough when dry, 10 to 14 inches; 
red-brown clay loam with scattered lime concretions, 14 to 28 inches: 
red-brown clay loam without noticeable lime accumulation, 28 inches 
and below. 

The soil at Dalhart, Tex., has not been studied, but a sample taken 
near the station indicated the following profile: The surface 2 inches, 
a loose grayish deflocculated sandy loam: next, down to a 12-inch 
depth, rather compact dark reddish brown loam or clay loam with 
columnar breakage on outcrops and no granulation; below this a 
calcareous loam. The soil may belong to the Miles series, but is 
probably less productive than that at Big Spring. 

The soil at Big Spring, Tex., has not been definitely identified, but 
seems to resemble more closely the soils of the Miles series than those 
of any other group. It les toward the eastern boundary of the sec- 
tion in which the Miles soils occur, has been developed under a higher 
rainfall, and is therefore a better soil than the average of this series. 
From the surface downward the soil profile is as follows: Dark 
reddish brown fine sandy loam with a slight tendency toward granu- 
lation, 0 to 6 inches; reddish brown clay loam with some fine sand, 
but cloddy and without granulation, 6 to 24 inches; below the 24- 
inch depth a reddish calcareous clay. 
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The soil at Tucumcari, N. Mex., has not been studied by any one 
connected with the United States Bure eau of Soils. It isa loose red- 
dish brown sandy loam, probably belonging to the Miles series or a 
soil type not yet defined, but poorer than the Miles. The soil 
the station is friable and easily worked, but blows readily after the 
humus left by the native vegetation has been destroyed through 
cultivation. 

NATIVE VEGETATION.: 


Native vegetation furnishes a good index to climatic conditions and 
in a somewhat lesser degree to the soils of a section. Although gen- 
erally classed as a short-grass section, there are decided variations 
in the native vegetation of the southern Great Plains, as pointed out 
in the following discussion. 

The Hays, Kans., station is located in what may very properly be 
called the “wire-grass phase’? of a short-grass community. Blue 
orama (Bouteloua gracilis) and buffalo grass (Bulbilis dactyloides) 
furnish the soil cover and are the predominating grasses, but scattered 
rather thickly in this short-grass sod are bunches of wire-grass (Aris- 
tida longqiseta). 

Chillicothe is in a transition zone where the prairie and the plains 
types of vegetation intermingle. The prevailing soil cover is buffalo 
erass with frequent mesquite bushes (Prosopis juliflora) scattered 
through it. In the rough places along watercourses and in sandy 
lands, prairie grasses, such as big bluestem (Andropogon furcatus) and 
little bluestem (A. scoparius) are found. 

At the Amarillo, Tex., station is an almost pure short-grass asso- 
ciation, consisting very largely of blue grama and buffalo grass. 

As stated in the discussion of soils, the field station at Woodward, 
Okla., is on a sandy tract of limited extent on which the vegetation 
may perhaps be described as a shinnery community. The outstand- 
ing feature of this association is the scrub oak (Quercus havardii). 
With this oak are the big and little bluestems and sand sage (Arte- 
misia filifolia). 

Lawton, Okla., like Chillicothe, Tex., is in the transition zone 
between the prairies and plains. The native vegetation would per- 
haps be classified as a bunch-grass community, although it is made up 
of both bunch and short grasses. The big “and little bluestems are 
associated here with buffalo grass and side-oats grama (Bouteloua 
curtipendula). 

At Dalhart, Tex., the native vegetation is very much like that at 
Hays, Kans. The prevailing grasses are buffalo grass, blue and side- 
oats gramas, and wire-grass. In this fairly thick erass cover are 
scattered plants of Psoralea tenuiflora and Ipomoea leptophylla. Were 
the soil not rather sandy Dalhart, like Amarillo, would have a pure 
short-grass vegetation. , 
we Tbe vegetation at Big Spring, Tex., is much lke that at Chillicothe, 

but has somewhat more of the desert characteristics. Buffalo erass 
is associated with the mesquite bush and several species of Aristida. 

At Tucumeari, N. Mex., the native vegetation is difficult to classify 
because Tucumeari is on the dividing line between the desert and 


3 The writers are indebted to H. L. Shantz, Physiologist in charge of the Office of Plant Physiological and 
Fermentation Investigations of the Bureau of Plant Industry, for the facts on which the following brief 
outline of native vegetation is based. 
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plains flora. The mesquite bush and soapweed (Yucca glauca) are 
rather abundant, while the grass covering is thin. The principal 
grasses are blue grama, hairy grama (Bouteloua hirsuta), and galleta 
grass (Hilaria jamesii). 


SORGHUM GROUPS AND VARIETIES. 


No detailed classification of the sorghums will be attempted in this 
bulletin. The main groups and general relationships of the varieties 
are, however, indicated in Figure 5. 


Black Amber. Blackhuil. 
ie Amber. White. 
range. Red. 
Sorgo Sumac. Kafir_----------- Pink. 
eet Sate iS a Honey. Dawn (Dwarf Blackhull). 
Colman. Sunrise (Early Blackhull). 
Folger. é 
(Gooseneck, etc. Vollanee See ‘pone 
Niort ee . 
White.=- ues ee 
Sorghum__- Grain sorghum ________-.------------ {Standard. 
Meter bas 2 ne eee ee + Dwarf. 
|Spur 
White 
Durra---_-------------------------- a 


Sudan grass. 
Tunis grass, etc. . Manchu. 
Kaoliang-___---_-_-_-_-------_.--- res etc. 


Grass sorghum __- 


fStandard. 
Broomcorn.-____- \Dwartf. Shallu. 


Fic. 5.—Diagram showing the main groups and general relationship of the varieties of sorghum. 


Owing to the fact that sorghum varieties frequently cross-pollinate 
in the field, new varieties are constantly arising. Such varieties, be- 
ing more or less intermediate in character between the parent vari- 
eties or groups, are difficult to classify. Such supposed hybrids or 
perhaps, in some cases, mutations are repcesented by the Darso, 
Schrock, and Freed sorghums. Dwarf hegari, although it came di- 
rect from Africa in almost its present form, is intermediate in general 
character between feterita and kafir and shows evidence of hybridi- 
zation. 

Only the most important of the many varieties of sorghum are 
listed in the diagram (fig. 5). In fact although the groups include 
practically all varieties that are grown commercially in the United 
States, they make up but a very small part of the numerous forms 
known to exist in Africa and Asia, the two continents where sorghums 
have been grown from the earliest times. When these numerous 
forms are brought together for comparison the dividing lines between 
the different groups are found to be very indefinite. Forms with 
white seeds and compact panicles, but having in addition rather 
sweet and juicy stems, seem to belong to the kafir as well as to the 
sorgo group. So, also, the kafirs grade imperceptibly into the durras 
and the durras into the milos and kaoliangs, and forms of the grass 
sorghums are found growing wild in Africa that are nearly as large 
and coarse as the cultivated sorghums. For present purposes, how- 
ever, the simple classification just presented is sufficient. Only the 
two groups, sorgos and grain sorghums, are covered by the experi- 
ments discussed in this bulletin. The grass sorghums are discussed 
in Bulletin 981 (12) of the United States Department of Agriculture 
and the broomcorns in Farmers’ Bulletins 768 (8) and 958 (9). 
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All of the sorghums are utilized to some extent for forage. Even 
broomcorn is sometimes pastured, or the stalks are harvested and fed 
to livestock after the brush has been removed. The grain sorghums 
are important as producers of fodder and stover as well as grain. 
The sorgos, or sweet sorghums, are grown primarily for hay and fod- 
der, although a small part of the acreage is used in the manufacture 
of table sirup. Grass sorghums are grown almost exclusively for 
hay and pasture. 

EXPERIMENTAL METHODS. 


The methods of experimentation employed with different crops 
necessarily vary according to the nature of the crop. There are, 
however, certain recognized safeguards against errors, such as plat 
replication, which are common to all properly conducted field ex- 
periments. The methods followed in these sorghum experiments are 
briefly outhned below. 

PRESERVATION OF SOIL UNIFORMITY. 


At Hays, Kans., the sorghums on the experimental plats have 
usually alternated with small grains. At Chillicothe, Tex., since 1915 
the sorghum plats have been included in a 4-year rotation of sorghum, 
cotton, annual lezumes, and small grains. At the other stations the 
procedure has not been uniform from year to year. Usually the 
sorghums have followed small grains or cowpeas, although in some 
cases they were grown on summer fallow or following sorghum. 


PLAT TECHNIQUE. 


At Hays, Kans., Amarillo, Tex., and Woodward, Okla., the tests 
were usually conducted on duplicate twentieth-acre plats. This plan 
was followed also at Chillicothe, Tex., from 1913 to 1917, since ah 
time smaller plats in triplicate have been used. At the other stations 
single tenth-acre plats were most common. 

At all the stations the plats are seeded without dividing alleys, 
except the roadways between the plat series. Along these roads two 
guard rows are grown to prevent marginal influence, which is very 
noticeable in dry years. Within the plat series the influence of the 
adjoining plat is obviated by making the plat two rows wider than 
necessary and discarding one row from each side at harvest time. 

In seeding the plats they are made somewhat longer than necessary 
and trimmed to the required length. At Chillicothe, Tex., it has 
been found better to defer trimming the plats until the sorghums 
are practically mature, for if the trimming is done when the plants 
are small there remains an opportunity for the plants at the ends of 
the plat to benefit by additional moisture late in the season. 


SEEDING METHODS. 


With certain exceptions, the data for comparison of varieties and 
rates of seeding (row space per plant) were taken from plats seeded 
at the most favorable dates, as determined by the date-of-seeding 
experiments and by experience. At Chillicothe, Tex., the three plats 
are seeded at different dates—one early, one medium, and one late— 
and the three yields are averaged. The relation between yields of 
different varieties varies with the date of seeding, and reliable com- 
parison is possible only when each variety is sown on its most favora- 


ble date. 
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In most cases the sorzhums were surface-planted on plowed ground 
with an ordinary 2-row corn planter in rows 35 to 44 inches apart. 
At Hays, Chillicothe, and Amarillo, large irrezularities have been 
avoided by thicx seeding and by thinning the plants to the desired 
stand. The close-drilled plats were ordinarily seeded with a grain 
drill. : 

HARVESTING METHODS. 

The row plats are harvested with a corn binder by first cutting 
out the guard rows along the roadways and sides of the individual 
plats. It is not wise to delay harvesting until every plant has be- 
come fully mature, because the plants that ripen earliest will by 
that time have lost leaves and in some varieties much of their seed 
either through shattering or the attacks of birds. When the imma- 
ture heads remain on the stalk there is usually sufficient sap left to 
complete the maturity of the seed. 

In forage-crop experiments it has been found that accurate yields 
of both fodder and seed may be obtained from the same plat if this 
plat is harvested when 90 per cent of the plants are mature. The 
fodder weights are practically the same whether the sorghum is har- 
vested at this time or at a somewhat earlier stage of maturity. The 
practice, therefore, has been to harvest at this stage and record the 
air-dry weight of the entire crop as the fodder yield. Later the 
heads are cut from the stalks and threshed to obtain the yield of 


seed. 
METHODS OF OBTAINING DATA. 


The row space per plant and stalk is obtained by an actual count 
of the plants and also the stalks on the plat or in every alternate 
row of the plat. e 

The length of the growing season is calculated as the time elapsing 
from the date the sorghum was seeded until 90 per cent of the plants 
had ripened seed. ; 

The average height of the sorghum is determined at maturity by 
selecting several plants of average height by an ocular survey of the 
plat and then measuring these plants. The original method used 
was to measure 10 plants at different positions in the plat and take 
the average height. It was found, however, that the result was 
likely to be in error when this method was used, because while the 
operator is moving about within the plat he can not observe whether 
he is measuring undersized, average, or oversized plants in greater 
number. 

At Hays, Kans., Chillicothe, Tex., and Amarillo, Tex., the experi- 
ments were conducted by a member of the staff of the Office of 
Forage-Crop Investigations, and all forage weights were reduced to 
an air-dry basis. The field weights were corrected for moisture 
content by the sample method described in Bulletin 353 of the 
United States Department of Agriculture (/3).* 


‘The need of correcting field weights by the sample method is especially acute in experiments with 
sorghums, because varieties with large juicy stems cure so much more slowly than those with small pithy 
stalks. Several months of favorable curing weather are not sufficient to reduce all kinds of sorghum fodder 
to a uniform moisture content when it is standing in shocks. The relatively high yields of field-cured 
forage credited to late-maturing varieties of sorghums in comparison with early-maturing sorts are often 
due to their higher percentage of moisture. It is impossible to avoid such inequalities, except by reducing 
the moisture content in all varieties to a uniform percentage by means of samples. Short-season varieties 
harvested in the latter part of August or early in September may stand in shock for three months, the 
first half of which is usually very warm and dry. Late varieties, on the other hand, are usually not har- 
vested until the last of September or middle of October; often not until the first frost. Their curing period, 
besides being much shorter, is marked by lower temperatures and often greater humidity. Obviously 
these large, coarse-stemmed late sorghums can not be expected to reach the same degree of dryness as 
the smaller, finer-stemmed early varieties. 
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The forage yields of different varieties are made comparable by 
taking 7- pound or 8-pound representative samples at the time the 
field weights are secured and drying these samples under an open 
shed. It has been found advisable to split the sorghum stalks longi- 
tudinally or, better still, to run them through a small silage cutter, 
so that the sample will dry out uniformly ‘and quickly. "The field 
weights are then reduced according to the percentage of moisture 
lost by the sample. This method makes it practicable to take the 
field weights at any time the plat is cut.. The forage yields for 
Woodward, Lawton, Dalhart, Big Spring, and Tucumcari are of 
field-cured material, the weights usually being taken at threshing 
time. . 

The yields of seed have been obtained in most cases, because the 
forage value, especially of the grain sorghums, is enhanced by a 
high yield of seed. These yields are given both in pounds and 
bushels, for the reason that many investigators prefer the yield 
stated in pounds, while to the general reader comparisons are more 
easily made when the seed vields are given in bushels. In order that 
the bushel yields may be comparable, all are given on the basis of 
56 pounds to the bushel regardless of whether the variety is a sorgo 
or a grain sorghum. 


VARIETAL EXPERIMENTS. 


Data are presented only on those features of the experiments 
which are known to affect directly the yields of fodder and seed, 
and are arranged by stations, so that a comparison is readily made 
of any given variety with other varieties adapted to that locality. 

In very few instances has the same serial number (the same strain) 
been used for a variety throughout all the years. The practice has 
been to include in the test of a variety the most productive strain 
obtainable. This has resulted in many substitutions, because field 
selection of improved strains was in progress with pr actically all the 
varieties throughout the entire period covered by the experiments. 

Many of the varieties are of only local importance; for example, 
at Hays, Kans., the Black Dwarf, Cole’s Evergreen, Husser, Sudan 
corn, Karly Buff durra, etc., were tested. Such varieties have been 
included in order that a statement of their performance and rela- 
tionship to other varieties may be placed on record. This practice 
has been followed also at Chillicothe and Amarillo, Tex. 


HAYS, KANS. 


The forage-crop experiments ere conducted at the Fort Hays 
xperiment ‘Station, 1 mile south of Hays, Kans., under a cooperative 
agreement with the Kansas Agricultural Experiment Station. The 
work w as begun in 1913, but sorghums were practically a failure 
that year and the experiments were not fully outlined, so the results 
presented here cover only the period from 1914 to 1921. Reference 
to the climatic data in Table 1 shows that the average rainfall for 
this period was slightly aie normal. The distribution of this 
rainfall, however, in most of the eight years was rather favorable 
for sorghum, so that the yields are very nearly what might be expected 
at Hays during any period of equal length. 


5R. E. Getty has been in direct charge of the experiments at Hays. 
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The altitude of the station is 2,050 feet. and the soil and climatic 
conditions are fairly representative of the northern part of the 
sorghum belt, particularly of north-central Kansas. The relatively 
short growing season has limited the varieties under test to early 
and midseason sorghums. Commercial strains of Sumac sorgo 
rarely mature seed at Hays, and Kansas Orange, which is so popular 
in the eastern part of the State, does not mature regularly. 

Insect pests have occasionally been destructive at this station. 
Grasshoppers are usually troublesome but have been controlled by 
spreading one or more applications of poisoned bran mash. Chinch 
‘bugs were quite destructive at Hays in 1910, 1911, and 1913, but 
aside from injury to milo in 1917 have not been especially trouble- 
some during the period covered by this bulletin. Various forms of 
green bug, or plant lice, are sometimes present, but have apparently 
done very little damage to the experimental plats. ‘ 

Disease has not been a factor of any considerable importance at 
Hays, though the kernel smut (Sphacelotheca sorghi (Link) Clint.) 
and head smut (Sorosporium reilianum (Kuhn) McAlp.) have both 
been found on the sorghums. The former, however, has been con- 
trolled by treating the seed with formaldehyde, and the latter has 
been kept out of the plats rather effectively, although it was present 
in some of the large fields of Red Amber sorgo. 

In Table 2 are given, by years, the length of the growing season. 
average height of the plants, and the acre yields of air-dry fodder 
and threshed seed for each of the sorghum varieties under test at 
Hays. The average row space per plant and per stalk is given also, 
in order that the yields and stooling habits of the different varieties 
may be appraised more intelligently.® 

The data from Table 2 are summarized for the most important 
varieties. Only the 8-year averages are given, and the relative yields 
are shown by means of percentages of a check variety, Red Amber 
being used as the check for all sorgos and Dawn kafir as the check 
for al] grain sorghums. The average growing season is given in the 
summary only when data are available for a reasonable percentage 
of the years during which the variety was under test. Where data 
on this point are missing in the original tables it usually means that 
the variety did not mature that year. 

A summary of results with miscellaneous varieties not included in 
the summary of Table 2is givenin Table 3. The actual and relative 
yields are based on the average for the series of years during which 
each variety was under test. Red Amber was used as a check for 
the sorgos, feterita (S. P. I. No. 22329) for the milos and feteritas, 
and Dawn kafir for kafirs and similar grain sorghums. 

Several of these varieties made yields equal or superior to the 
check variety, but it must be considered that the value of a sorghum 
is also affected by characters other than the yield. Three varieties 
in this group, however, seem promising; these are Early Sumac sorgo, 
Dwart feterita, and Spur feterita. 


6 The practice of increasing the last numeral by one where the discarded fraction equaled or exceeded 
one-half has been uniformly followed throughout this bulletin. 
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TaBLe 2.—Agronomic data regarding sorghum varieties grown at Hays, Kans., for 
one or more seasons in the 8-year period from 1914 to 1921, inclusive. 
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(1921 81 5.0] 3.8] 85) 6,285] 3.14! 1,868). 33.4 
| 901 6.5] 4.8] 77] 6,425] 3.211 1,447/ 25.8 
ienis | en ee | 115/10,300) 5.15, 827| 14.8 
1916 87| 4.9] 4.2] 60] 3,990] 2.00) 220) 3.9 
TPES 5.7| 5.5| 73| 4,670| 2.34] 560 10.0 
1918 85, 4.5 3.3) 76] 5,610] 2.81] 605) 10.8 
1919 87| 7.4| 4.6 — 72] 5,270] 2.64)-1,575] 28.1 
pees 88] 5.5] 4.4) _79| 5,968] 2.99] 757) 13.5 
1914 C7) ese pp aa | 5,850} 2.93/ 860) 15.4 
1915 GO| 4e3 [same 106/11, 433) 5.72] 1,503 26.8 
1916 94, 3.1) 29] ~ 54) 5,040) 2°52| 170) 3.0 
(ON 7esl ee oe 4.9} 3.9] 68] 5,880] 2.94) 980! 17.5 
1918 93| 5.1) 29]  67| 6,260] 3.13} 395] 7.1 
1919 93; 8.8] 4.4| 70) 6,900| 3.45] 1,658) 29.6 
1920] 107) 8.7] 6.1!  96/10,140) 5.07| 1,860) 33.2 
1921 86] 54] 3.5] 86] 6,210] 3.11] 1,350) 24.1 
eats 95, 5.5] 3.7] 78] 7,214] 3.61| 1,097] 19.6 
1915 oD anne | eee 90} 9,600] 4.80/ 1,927) 34.4 
1916 90| 6.6] 4.8] 48) 3,590| 1.80] 580! 10.4 
107. lean 5.6] 5.8] 60 4,280/ 2.14] 890) 15.9 
\1918°| 85) 5.1) 3.3) 65] 4,990) 2.50} 835] 14.9 
11919 87| 7.8 4.9) 60) 6,370] 3.19} 2,360) 42.1 
111920 | 105! 7.8} 5.4] 80) 9,960] 4.98] 3,390! 60.5 
1921 831 6.3] 4.4 74] 5,415] 2.711 1,710! 30.5 
SUESes 92) 6.3) 4.8] . 68] 6,315] 3.16] 1,670) 29.8 
1914 | Pe) O | eel eee | 6, 048] 3.02) 1,280; 22.9 
G15) eee lila Ge o|emees | 92/11, 067] 5.53] 1,383) 24.7 
41916 | 100| 3.7|/° 3.4] 48] 4,940] 2.47] 270] 4.8 
(ike str7 ee 5.8| 5.3] 59] 3,840] 1.92) 540 9.6 
| 1918 93} 5.9] 4.1| 56] 4,690/ 2.35] 255! 4.6 
100} 6.0) 4.5 64) 6,117 3.06) 746'_:13.3 
(19147 S102!) GEEKS) rant acme me | 6,960, 3.48] 590, 10.5 
111915 |______| iid ete 111/11, 200 5.60} 550 98 
1916; [EASES 2.0| 1.9] 42] 6,190! 3.10 0 0 
LOT meee 5.5| 6.0] 66] 6,270! 3.14, 60 1.1 
Hiois|ssee 3.81 2.3! 60) 5,620 2.81 0 0 
pan Se fare | 4.7| 3.6] 70| 7,248) 3.63] 240) 4.3 
1914 | PNR IO4 I 726) 245 eee | 5,808 2.90| 1,760) 31.4 
(ious |e ale: (62 0)e 96/10, 600 5.30) 2,157, 38.5 
41916 | 102} 5.2} 3.9] 38] 3,220) 1.61| 290/ 5.2 
LOT) | eee | 6.0} 5.6]  65| 4,680, 2.34/ 780) 13.9 
1918 93| 6.5| 3.5| 58] 4,920! 2.46) 410 7.3 
1919 97, 9.0| 6.1] 64! 6,070, 3.04] 1,617) 28.9 
1920| 112) 7.6] 4.6!  80/11,210) 5.61] 2,860) 51.1 
1921 90, 6.2) 4.5| 76) 6,975| 3.49 1,620| 28.9 
Dae 100| 6.8] 4.7] 68] 6,685) 3.34) 1,437) 25.7 
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TaBLE 2.—Agronomic data regarding sorghum varieties grown at Hays, Kans., 
for one or more seasons in the 8-year period from 1914 to 1921, inclusive— 
Continued. 


| ; : 
| ES eas Yields per acre. 
| = 
| = 
= a Air-dry Threshed 
= | Rowspace.|. & Ayes 
Variety. Serial No Ee eS |= forage. seed. 
| & | ie l 
= 50 S - OT Bes 
yn fs cant ae 2 | os 
P22 |e | 4] 8) 8) 2) gee 
| 3 SS SP eae Rae ee = SS Maks = 
; 5 Pr mn 33 ae = aS | a 
| meet aay | eae ' 
Sorgos—C ontinued. ay 
Pelee ae 102) 5.6) 3.72.22: | 7,650 3.83, 218} 3.9 
Bere: BNL Saceee 1915 |--___- i oe 109| 9,933, 4.97] 3771 67 
ae |[1916 |------ ei 2.8] 54] 5,880) 2.94 0 Oo 
Ons F. C. 1. 02553_____2131917 {1210-7 5.9| 6.1| | 77| 7,710] 3.86 60} 11 
Kansas Orange-_------ | kc eae 4.7} 3.1) 68) 5,210) 261] 0} 0 
4 5 1919} 114) 17.1] 69] ~ 69| 5,140, 2.57| 1,048] 18.7 
Be ee C9 | 691 43] 96145901 7301 Of 0 
(UF. C.1. 2129...) 1921] 104, 66] 46) 81) 7,710) 3.86, 825) 14.7 
| EE MG bites Sake Or Se ST Oe a 
IAS Fer AG Cs ee re ee eee eee [=== 7.0) 45 78 7,978 3.99) 316 5.6 
| ‘i919 | 114) 8.3) 3.8] 69 6,400 3.20 1,055) 18.8 
Sourless_... 402-20) 2 Hi Gr Sorte 2 jgaspees 6.7| 47|' 96/14,440| 7.221  O|- Oo 
1921} 104 5.0, 3.7] 84 7,155 3.58) 1,020) 18.2 
| | iii i ts fo cS 
Average__----------- SSS SSS SS SSS SSS 55555 $5 SS5= 109 6. 7 4.1 83 9,332 4.67 692) 12.3 
j_—— SS Sa Se SSS SSS 
| {1915 |----_- 54. 10911,200 5.60 450 80 
= Gah iSiGe ae : 2.4 46 4,900 2.45 0 0 
Ba Se ake ji | cee 5.9} 471 665,860 293 30| 5 
pet Soe es {1918 |. 104 4.7; 23) . 67] 6530) 3.27; 220) 3.9 
| ; Lf1920 |--___- 7.2} 5.6 9613370 6.69 2,550) 45.5 
| BSSRe Sass Sooe= 1921| 95 62 43) 81| 6,630 3.32 $90 17.7 
j : SSS 
OM sto Aegean ed Slee MR re SE ee 2 cae 5.5} 3.9]. 78] 8,082] 4.04) 707] 126 
pose ices i este Miah cl 
| Ree fiz ty ee 12.2; 7.0| 83 9,830 4.92 2,180} 39.1 
Mc Sd aa aie tea ege ce ce 94 5.6, 4.1] 82] 7,140, 3.57, 1,568} 28.0 
| a a a eS OD 
‘Averdgee. eee St | eae See ESE Sitio! Oy aes 8.9) 5.6] 83 8,485 4.25 1,879) 33.6 
fisis econ Gap 108 10,900 5.45 173) 3.1 
Redeem sale? leat eal FS Ga he 1470s. 41916 |--_-_- 1.8| 16 405,410 271; Oo} 0 
hae ‘ figiz, poaeee 9.7| 8&3] — 72] 5,600}°280) | O 
| | SO SOC 
Aiverapetee:. St aep) ale cote eee Fs 2a Saal Sneed 5.9) 5.0 73| 7,303) 3,65 58} 1.0 
| 1915 pe ac Cee 115/11, 533, 5.77; 240} 43 
a. es 1916 Jia 5.7, 4.3] 54] 5,200 260' oO] 0 
Collier - --------------- F.C. 1. 1461__---— 1917 [lee 6.7} 5.5] 69] 5,560) 278} Of 0 
; Tic) Bes 5.5} 3.6, 60] 4,890, 245, OF O 
Awerage 825 2h ie Aes Sa eee 64/451 75| 6796] 3.40\° Go) lia 
1915 |-52 2 aye See ae 10910,900 5.45) 357} 64 
yas t ie 1G1Gijed ae | 3.1] 25] 46] 5,790 290) 0} O 
BES oS sees So Polite tsstaes iciy am Beek ee | 74 5.5} 725,140 257 60] 11 
1918} 104) 59] 3.5| 66) 5,570 279 280, 5.0 
Average 262. 4 ab 2 ee Ae oe pe | 5.3; 3.8} 73] 6,850, 3.43) 174) 34 
KS 8. Cr4aa. Yabs (oO / 53] 3.4) 40\ 3,410 1 7ijoun Ob 0. \ 
Wole  tars bo sare ~~  (fi9i9} 114] + Ge} 3.9} 51) 5,770! 2.89) 1,783] 31. 
Dyat AshbuxE KS. B.C 487_-—-111999 fas 11.2) 8.7] 60; 8,900, 4.45, 1,460, 26.1 4 
fe? Gale sont ee 2 1921, 104, 10.2) 82 48| 4,935 2.47 1,080) 19.3 
AVOPAG EG. & syn 6 eg os ee ee aa ee eee S35) (Gil 50) 5,754; 2.88) 1,081} 19.3 
| 1G 2.3; 2.1] 421 6,250) 3.13) 0 60 
| (Oty nae" | 8.2, 82} 726,280 314 50) 8 
Be ae 1918 | 102) 43) 28] 55] 4,850) 243 195] 3.5 
Early Sumac---------- | F.C. 1. 02552___-_- 1919; 98, 62 41] 66] 6,790 3.40 1,915) 34.2 
1990} 112) 7.3, 5.5 74/11,120, 5.56, 2,600) 46.4 
1921} 90) 5.0; 3.6 71| 7,140) 3.57 sis 26.7 
fy ee RE | a ROU AD SOx 1 101] 5.7) 4 | 63| 7,072 3.54 1,042) 18.6 
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TaBLE 2.—Agronomic data regarding sorghum varieties grown at Hays, Kans., 
for one or more seasons in the 8-year period from 1914 to 1921, inclusive— 
Continued. 


Nl 
as | ‘i 
me Gaiches).” Yields per acre. 
| eg 
S | | 
= ; | Air-dry | Threshed 
g Rowspace.| & Ben” 
Variety. Sera Work ate Be alg tonake-: |" seed: 
| J S = 
co | © ot ih 1 wre 
£ el rape cal ots = a ge lg 
Sev ies| Salers Wes | 8.22 
> eo) a | en a GS | A aca) 
Sorgos—C ontinued. | 
uC 144G ee eee TOT poe gel AE GHe wok ieee | 6,620 3.31; 10 2 
Sept 35038. 056 1915 (Ele iy eee 96|10, 867) 5.43] 47 g 
ae {| Ke FSi AuG@ 40g eo PTO ISHIELED © | 4.6] 3.1/ 551 6,010| 3.01 | o 
SHEE sos Sao ea \fi919 | 1141 6.5] 3.5] 74/10, 180| 5.09 2,879| 51.4 
KES PA ©2483 ee 19901 Ie ieen | | 10.4) 6.9} 8114, 060) 7. 03] o| 0 
1921 | 104) 5.2} 3.5|° 69] 7,860/ 3.93) 435] 7.8 
FAV CL ELE Cee mE ee ee | ae ae ee sae eee | ee 6:2) 73:9 75| 9,266) 4.63) 562) 10.0 
Grain sorghums: 
TOT eemLO2} 10 5| 19. 7/2 4,980, 2.49) 1,260] 22.5 
TIO ss| (a BA pe yee) eee 72| 6,000! 3.00! 1,587] 28.3 
Dwarf White kafir____| C. I. 342__________ Kir eee 8.7; 7.2]  50| 5,240/ 262) ' 20| «4 
ey eee 6.2} 3.8] 42! 3,900) 1.95/ 105] 1.9 
1919 | 112} 21.6) 16.7|  44| 2,440] 1.22] 938] 16.8 
Average.__.____..__- Pea aii oS ke | ME ee a 108} 11.1] 9.4} 52] 4,512) 2.26) 782] 14.0 
{14s opel02| 8083 | ee NaN 6, 330| 3.17] 1,715| 30.6 
LORS W15|= ve Ole 72| 6,833| 3.42] 1,383] 24.7 
TOlGd ELE 10.3) 9.0| 38] 2,070} 1.04) 150| 27 
; TOLp eewe. | 125; 9.9] 44! 5,800/ 290] 70] 1.3 
Dawn kafir_--_______ Cu 1. 3402 = == \yioigeeek ss: 6.0| 3.4| 36] 3,560 1.78; 260| 46 
111919 | 101} 87] 6.0] 46] 5,140/ 2.57] 1,909] 34.1 
||1920 114) 6.3) 6.0]  61/10.090| 5.05) 3,020] 53.9 
‘(1921 94 5.3) 4.0] 54] 5,655| 2, 83/ 1,883] 33.6 
| | 
INSIST ORM ce Ie ee ee [es 105] 8.2} 6.5] 50] 5,685] 2.85] 1,299] 93.2 
19141 102] -8.2| 5.2|___| 7,190] 3.60] 1,495| 26.7 
}]7915 |_____- CSTE Scam 78| 8,080 4.04 Oleato 
iT Giguen eee 6.9! 6.6| 48] 2,700) 1.351 o 0 
Bere [}1917 |2..___ Pt 43 |) RGGI" S890] 21951) 35|NuaG 
SEG Hen aca Oi Nes Ee = NETS ae 34) 4.5| 531 4,080| 249| 380 618 
| o18 107] 13.2} 83] 60] 4,350} 2.18] 1,350| 24.7 
1920 | 117] 5.9} 5.8]  82|10, 350 5. 18] 2,610] 46.6 
(1921 | 97; 5.5) 4.3) 75] 6,840} 3.42) 1,808) 32.3 
Rrerapees: mies eile eA LPL [Beet ae | 106} 9:4! 7.0] 66] 6,048; 3.03| 960| 17.1 
| ot SSS | 
(1914 Golan siya ects 4,150} 2.08| 955] 17.1 
. Wifosis | Mniat'5 | Aeses [2 aa 80| 7,833) 3.92] 1,240) 22.1 
Dwarf Blackhull kafir_| C. I. 330._________/41916 ______ ( 5i3|t rscsh 638i 2)380| 1.19) “110|> 20 
191A | 18.0] 14.3) 4813720] 1,86 60] 1.1 
1Q1gseEDET | 67] 3.8] 362,850! 1.43] -50 9 
escrapems nace whoop) 27 Ne Ee sr oh Seem | 9.0] 7.8] 51] 4,187] 2.10] 483] 8.6 
Se Pir. 17569. 2) 1914 | /210o|S 325) Nal g| 7,100| 3.55) 503/90 
jie eee Geo [ere 80, 8,300, 4.15] 690] 12.3 
aa its} ae | 6.0} 7.0| 40] 2,750) 1.38 0| 0 
Sits an By yOs-4ag4: Eu 191 7Aette | 15.1] 9.7| 52] 6,020] 3.01 0} 0 
Blackhull kafir__-_--_- 191@N EEE” | 8.0} 421 41| 3,440; 1.721 243] 4.3 
iC. 7 ee | 1919! 109} 91) 6.3] 48] 4,240) 2.19] 1,177] 21.0 
Kye A Oe sage | igo0 eke 14.0] 13.3] 66! 7,190) 3.60] 1,010} 18.0 
[K. S.A. C. 608__| 1921 | 108] 13.5] 11.4] . 57) 6,450) 3.231 1,965] 35.1 
Picraceies meee eh Bk Wut SM A | 9.4] 7.8] 55) 5,686) 2.85] 699 12.5 
[GIA Os ete eh at eee | 5,160, 2.58) 548] 9.8 
1915) jee ial eee 60 7,220 3.61 0, 0 
White kafir___._______ S. P. I. 19695_____ 1916 ede 7.3) 7.2)  40|°3,580) 1.79 o| 0 
jie eee 13.2) 10.9] 54] 5,250) 2.63 o| 0 
its ee 8.0| 4.7] 45] 3,950 1.98) 50] 9 
ANTGrE SS ALS SS me A ae ee SEM gishe 70) . e505 03212852) 1120S bet 


90483—24;——2 
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TABLE 2.—Agronomic data regarding sorghum varieties grown at Hays, Kans., 
for one or more seasons in the 8-year period from 1914 to 1921, inclusive— 
Continued. 


| 1 
| ie mech ae Yields per acre. 
| = a * Air-dry Threshed 
| g | Rowspace.| 2 
Variety. Serial No. : S a forage. seed. 
= = S a a wn 
a c= ee i = mo | ; so a 
g 6° |. 8 dle eS) Sah san eee 
w as ae ~_ So S S) = 
> oO & a by a | & oe a) 
Grain sorghums—Contd. ‘ | 
5 1914 ye 409) aati ACG] ete | 7,220 3.61| 495) 8&8 
S. P. I. wore per Getic is 65 8430 4.221 Oo 0 
1916) |bkl le 6.41 6.0) 401-3, 060) 1053] anole ap 
Pink kafir___-_-_-_-___ wae ah eee Rete Nac ue 10.9, 8 1| - 54/6260 3.13| O| o 
Sho / ae oh ag 1918 7|me hes 10.9] 5.1) 43! 4,180 2.09 0} 0 
1020) oe as 7.4, 5.9] 79)10,870 5.44] 0] Oo 
Icy er ely e Mie Med. ee Oh Sie Ned: lad ga ULE eee Eee 8.11 60 5616670 3340 g3! Ge 
I | — |) | —_____ f______ 
1915 15) VSOh see 72/10, 860} 5.43 2) 47.1 
LOUGH uses 4.7; 53 | 3,060| 1.53 0 
ie |e 84) 7.4 40 5, 480| 274) O 0 
Pink kafiros wie. 6 Cea ago ea is ike Vos a 5.0| 2.7| 39] 3,830 1.921 30] .5 
1919 | 109] 24.9] 21.0| —56| 3,080| 1.54] 1,351] 24.1 
1920 | 117) 10.4! 9.1; — 71| 8,740| 4.37] 3,125] 55.8 
1921 | 101, 6.1) 5.3| 65] 6,585] 3.29] 2,438| 43.5 
Averages. pel: a O10. Pie ee Dee peetdd| © 1042 ea Bae 55) 5,948] 2.97) 1,369] 24.4 
1914/1 y09| 7.6 5. 9|_-.-..| 5,850 2.93) 41g) ty 
Ba aoe Niels fe it ail ea 7| 8,030 4.02] o| 0 
Tonaa apnea 5.9] 6.8| 362,410 12i) o|° o 
een INS Oe Mowe D.a22- Oita] nea 14.2) 10.7| 51) 5,200] 2601 | oO 
OO NS Sena LOT Su eete ss 6.7; 5.0| 44/ 4,080] 2.04] 315] 5.6 
1919}. 105| 8.6 6.9]  56| 4,050| 2.03) 1,545] 27.6 
F.C. 1. 02820.-.---/) 1999 | 8.7| °6.1|  73| 8,430| 4.22] 2: 765| 49.4 
1921 | 101] 5.6 5.1] 65] 6,090| 3.05] 2.415| 43.1 
Average. 22. 08 So o/ Soo Se ee ae eee eal el |e DO 55} 5, 518] 2.7 932} 16.6 
—__— | —— 
it mee AAD See | 5,010] 2.51) 1,785) 31.9 
TOTSMINTROS| wits eae 84, 8, 667| 4.33] 2.357| 42.1 
1916; 87| 5.1| 41] 36] 2,520] 1.26| 280] 5.0 
baits =e : 1917 |__| 10:8] 13.2] 40) 5i0|/, .26 i110) 20 
Early White milo_____ 38.0 Co Is WeDo ooo 1918 | 85| 6.4) 4.2) — 59| 4,020] 2.01| 1,000] 17.9 
1919| 91] 17.8; 83] 60] 4,790| 2.40] 2,070| 37.0: 
1920 |, 96 9.6 6.8] 63) 7,970| 3.99] 2,750] 49.1 
1921 |* 79) 6.4) 4.7| 701 4,70] 2.39) 1,815] 27.1 
SAT OT A Oe eck a BS hal a ee ee te | eee a 90" 1836)" 1625 59 4,782) 2.39) 1,483] 26.5 
1917.00. ..| 38. a Bal zl) | S7/S0Sbol eS il eecean ieee 
atone 1918 | 98| 5.7| 271 41/4190; 210/ 70} 1.3 
Dwarf White milo..._. a Coe eh coe 1919! 109] 16.9 8 2| 46! 5,070! 2.54] 2,138] 38.2 
| 1920; 111} 7.7| 6.1| 53) 8,390] 4.20] 2,565] 45.8 
F.Git. 80270 1921| 93, 6.4) 4.9] 48) 5,490] 2.75] 2,258) 40.3 
AVETARC. <= 2a. 2a afonwennnen neem enennee|oteo=s 103} 10.4; 9.1) 45] 4,872| 2.44! 1,450] 25.9 
1014 ||Neao2! vez) adel eee 4,880 2.441 793| 14.2 
TOL ey tte) Alles 70, 9,767| 4.88) 2,293] 40.9 
1916| 118| 4.6] 4.5|  30| 2,6301 1.32] 110) 20 
7 77 19.2 | 
Dwarf Yellow milo....| S..P. I. 18684_____- psa ree| BOT Doe eee Soe en e 
1919! 105| 16.1] 8.0]  44| 5,470! 2 74] 2,315! 41.3 
1920/ i11| 6.21 5.4/ 50) 7,810] 3.91] 2.615| 46.7 
1921] 92) 6.4] 4.6) 47) 5, 580] 2.79] 1,575) 28.1 
re [os Pa, ns oe Woo eae 105| 11.1/ 7.0|  46| 5,208 2.61) 1,236} 22.1 
ite 1914; 102 13.6, 6.5|-...-- / 4,900 2.45| 775] 13.8 
8. P. 1. 35048_-_-_- {i015 sl else 88) 6,800/ 3.40| 780] 13.9 
Yellow milo....-.-.-_. 1919 | 112, 20.3) 8&8| 66) 6,220} 3.11) 1,928] 34.4 
lc THosd sk ceeles 1920 | 113) 8.61 6.1] 79] 9,790! 4.90] 2,570] 45.9 
1921 | 93) 6.0] 4.7| 70} 6,015] 3.01) 1,688) 30.1 
ANOCHEO socuL. 5. ee Aledo sles ee ak 07, 11.3] 6.5) 76) 6,745], 3.37] 1, 548] 27.6 
| | SSS ———— 
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TaBLE 2.—Agronomic data regarding sorghum varieties grown at Hays, Kans., 
jor one or more seasons in the 8-year period from 1914 to 1921, inclusive— 
Continued. 


at nnn Yields per acre. 
2m 
= ; | Airdry | Threshed 
Row space.| & verer: 
Variety. Serial No. inst S = forage. seed. 
5 g a 
= = S ae 3 L 
| g ~ 4 “ = 
Pee PEM sales ese |e |e 
| o ee Ga S S 5 3 
Grain sorghums—Contd. | \ 
OLS S04) GB Be 80| 6, 933] 3.47] 1,330| 23.8 
Cl \|1916 | 92] 5.5] 3.6] 32] 2,380] 1.17| ° 3801 68 
Reteritae eon ee Gee Gi iteee as EO 7i |aepnean 14.6| 11.5]  47| 2,870| 1.44] 410] . 7.3 
1}1918 | "g5] 6.1/3.1]  62| 4,350/ 2.18] 640} 11.4 
jli919 | —go|_:«:13.9/ 8.4| «64! 4,340] 2.17] 1,944] 34.7 
Meverize ee ee ato arc See Tt ae 93| 9.1) 66] 57] 4,165] 2.09 941] 16.8 
(isa sh nosizaeee igus | MRiostan rans | 7 omens 4,890| 2.45] 1,437] 25.7 
171915 | 104) 5. 5|_---__- 84| 7,033! 3.52] 1,513! 27.0 
| (1916 | 97] 7.6] 4.4]  37/ 2,010/ 1.01/ 250] 4.5 
Tapes ll onze as 13.5) 12.0)  51| 2,450 1.23/ 460/ 3.2 
ns SST RSESESocoe IS. P. I. 22329..-___')1918 | 5] 4.9/2.7) +63) 4,380, 2.17) 800] 14.3 
[]1919} 90) 11.6, 7.6] 64] 4,380| 2 19] 1,908] 341 
\|1920 108] 7.7| 6.2|  64| 8,350| 4.18| 2,760] 49.3 
| (921 88} 8.3/4.9] 62) 5,775| 2.89] 1,853) 33.1 
ererag ce serene iss euen ys iso mea) Peauem 95, 8.9] 6.4] 61] 4,902) 2.46] 1,373| 24.5 
\(1919 | 97| 14.5] 9.31 60) 4,360) 2.18] 1,956| 34.9 
Spur feterita_._______- Texas 3232___----|41920| 115/ 82) 6.7| 64] 8,980) 4.49] 2,890] 51.6 
[li921 | 92] 7.5] 5.2] — 61/ 6,150] 3.08) 1,853| 33.4 
INSHTEEY fo eae Sig 0 Ee Ve eae eS a ON les [atest 101} 10.1) 7.1) 62} 6,497) 3.25] 2, 233] 39.9 
l(1919 | 118 44.0| 21.3} 40] 2,230! 1.121 1,142] 20.4 
Dwarf feterita_________ Gen G06 ee: 41920] 115, 8.0| 7.4} 53] 8, 410/421) 3, 185] 56.9 
1921} 90; 88| 5.3) 49] 5,310| 2.66] 1,883| 33.6 
Nv erapen me oat.| see oye esate 108} 20.3) 11.3] 47] 5,317/ 2.66] 2,070) 37.0 
| | 
1914 OAL EEG EGE Ss 6,280) 3.14] 625] 11.2 
: WOT lanes TOA line Zac mee 66| 7,067| 3.53] 2,277| 40.7 
S. P. I. 34911__-_-- L916 |e 4.3) 3.6] 40] 3, 790 90/0; 0 
Dwarf hegari__________ TULO Sis ieee 5 18.4, 6.5 A TAT STOS2a1GI) se 202|h0 n4a9 
(1919 | 107) 15.7] 7.5! 47] 4,880} 2.44| 1,555] 27.8 
lec. 1. 9078______ 41920 | 114| 7.8) 5.5| 59] 9,880| 4.94| 3,440] 61.4 
\liga1 | - 84} 5.7] 3.9] 53] 6,360] 3.18] 1,800] 32.1 
| | 
[Neverapen a setiae an We ay Te jeeewe eeroz econ 7s. 3) e526, 081, 3.04] 1,424) 25.4 
| | | ees 
Sip 1 291662. 2-2 | OER ae | 4, 670|- 2. 34| 1,423] 25.4 
1915 99 |i os Oje=— es 96! 7,000) 3.50} 1,650} 29.5 
l}1916; 82] 3.9] 4.0]. 48] 2,290] 1.15| 430] 7.7 
| ) korea ea 9.2} 8.4| 50 1,720) .86| 260/ 4.6 
Freed sorghum_______- PLCs 190335 =e 41918 | 80| 8.1; 3.2} 66] 2,560] 1.28] 403} 7.2 
| |]1919 | 86) 15.3/ 9.9] — 68| 3,920] 1. 96| 1,236] 22.1 
|1920| 93] 61] 5.5]  72| 8,806] 4.40, 2,940] 52.5 
| 1921 | 79) 6.5) 4.1] 74) 4,905] 2. 45) 1,695] 30.3 
Average____._- SLSh) |) 5 pee (tavar _ 87| 7.9] 5.5] 68] 4,483} 2.24] 1,255] 22.4 
| l(1919 | 108| 14.8) 11.0| 48] 4,100) 2.05) 1,805| 32 
Darso sorghum___-_-_-__- Re SaeAe G48 hie 1 O90) |e | UPB = OE) 53!) 6,990! 3.50) 1,180] 21.1 
| \li921 | 103; 5.7/5.3] 46) 5,730] 2.87] 1,170] 20.9 
| | | — | 
Average ssi os a Peet Thom SanQely we. Pesach 106, 10.9] 8.7} — 49) 5,607| 2.81) 1,385] 24.7 
(OR SGA kG) = PAR “4,612; 2.26 4201 7.5 
Revie | Se a Gialeaey or 70| 6,900] 3.45] 477| 8.5 
Itai eam 6.1] 5.2| 40) 2'820| 1.41] 270/ 4.8 
: eral seaben 10.1| 7.4] 43 4,660] 2.33} 30; .5 
eeurouesouehumn—-—_-| 2. C111 \)1918 |______| 8.6, 4.5| 41] 3,960| 1.98| 190| 3.4 
\|1919 | 117| 20.3] 12.8] 44] 4,710] 2.36] 1,937| 34.6 
: | 111920 |_.-__- 6.4| 4.9]  69|10,830| 5. 42| 2,060] 36.8 
\lug21 | 103] 5.8] 5.0) 46| 6,315] 3.16) 1,350, 24.1 
| | | | 
Averages 9.02215. Lid I MAH opt Neca) aera | 9.3] 67| 50) 5,588} 2.80| 842] 15.0 
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regarding sorghum varieties grown at Hays, Kans., 
for one or more seasons tn the 8-year period from 1914 to 1921, inclusive— 


Continued. 
| Dimensions Yield : 
a (inches). ields per acre. 
2 
S Air-d Threshed 
: on ir-dry reshe 
= Row space.| 2 i 
Variety. Serial No. : S f = forage. seed. 
; =| aw ie 
= > A 
OD a 2 
= = : = a | uz = 
n + io p=) " = = 
gS -le05: (a ee Mom Pe es ee 
CO | MET i aes = S Se}, 3S S 3 
PT Bag NE I py) ee ers 
Grain sorghums—Contd. | | | 
1914 93), 1. 3} "G Dp 4,160 2.08] 1,505 26.9 
Dualloc a ewes BGs 850802 aee TOMS eg phlO4|) KGaGieaae = | 86) 9,033) 4.52] 1,843) 32.9 
1916)| 108] 5. 5]" 4.8] =) 40) 2,110] 106)" 320)" aan 
Average: bb stalk Va mee rene eden eae i ie i i Ee Pe Res a: 
a 192 115] 5.8) 5.2' 79) 9,180] 4.57! 2,430! 43.4 
Husser___------------- B.C. 1..03198-- -_- ie | 95] 5.8) 4.2] 63] 5,910| 2.96] 855, 15.3 
Acverage<,. awMuieac it Mier arcade Sel a 105] 5.8! 4.71 . 71] 7,520] 3.77] 1,643) 29.4 
ne 4 1920 | 102) 5.9! 4.9! 68) 9,380) 4.69] 3,387, 60.5 
IBLUSSO EU ps oon Bg Lo MSs oo = {1921 84] 7.4! 5.2| 65] 4,905| 2.45] 1,495| 95.4 
Atveraget <1 Wa oS Mell So ue. RNY ae ee eB 93S eNmmaGt 7, 7,143, 3.57) 2,406, 43.0 
1920 | 106} 6.8] 5.7; 86] 9,560| 4.78) 1,880! 33.6 
Sudan corn ----------- F.C. I. 03427 ---_ tie 95) 6.1) 4.2!  73| 6,105) 3.05] 4581 8.2 
TAVV Orig Guo oe Seat etree eure aia ar verte baa eee 101; __6.5|__ 5.0) _80| 7,833] 3,92) 1,169} 20.9 
Ohya: eae | 11.9} 11.3) 49) 1,490] 275) 295) 5.3 
Early Buff durra_____- Ge le 02554 uae 1918 85, 6.2) 3.5/ 64 3,810] 1.91] 890] 15.9 
1919 90} 12.6} 8.0,  56| 4,450] 2.23) 2,129), 37.9 
verapel t= GOkt Sno eo iF eile ed 88| 10.2) 7.6 56! 3,250] 1.63] 1,102) 19.7 
HONG LES |" 18).3) OL. 4). 36 )sik240| Ss aae2 imam) ns 
eae oh | a HON eke | 27.31 -21. 7] 50| 3,380] ice7MeeebOle de 1 
Progressive at | ee Soe ee W101) || etiz5| et 0). yeti ee mais Om mE 
1919 | 104} 13.9] 11.3] 50} 4,770] 2.39) 1,842] 32.9 
ARerace nh. SURE he MMC. 2 SOs we oad es AEN oy Oh Gece | 18.0| 14.9! 46] 3,030] 1.52) 646) 11.5 
| | 


SUMMARY FOR THE MORE IMPORTANT SORGHUM VARIETIES. 


Row space. 
| 
Grow- Height 
Variety. ing | i of 
pee | Plant. | Stalk. | ee 
Aver- 
age. 

Sorgos: Days. | Inches.| Inches. | Inches. Tons. 

Black pAun penser mee een mee rel 90 6.5 4.8 77 Seal 

Reda Deis oes eo tees ae ae ee eee 95 ys) 3.7 78 3. 61 

WieSbeLnO an cee eee eee 100 6.8 4.7 68 3. 34 

Kansas Oran vere ne wee ts Mee ae | Reyes ca 7.0 4.5 0 3. 99 

SULT A CPL ae ce arate ene ae aes | ne ee ae 6.1 4.3 70 4, 26 
Grain sorghums: | | 
ID Yn Aakgl ids) ob ene Ly Se hla ee ae 105 | 8. 2 (0), 3 )4| 50 2.85: | 
SUMmISeMsanis ce ees ee eee 106 9, 4 fis(W) | 66 3. 03 | 

Bac en ea ire ee eee ere ee eee | ee ee ee 9.4 7.8 55 2. 85 

Puimiky Keating ee ate eee ee ote eee et 110 | 9.0 8.0 OD) oe 05 

Redikafinot Stee oe te ee See Re ee 7.8 6.6 Dons eo 

Diwiariinecarinsee sees ae eee eee eee 9.7 ah O20), en OF 
Dwarf Yellow milo______- eRe LOSM ye laa 7.0 46 2.61 | 
Harlvow Hite miloe pon eee G03" 886 6.5 590), BhSoe 

Metenitarc ce see peed eee ae 95 | 8.9 6.4 | 61} 2:46 
researetoyseiyfougtoybhaaie. 3. So | 9.3 6.7 50} 2,80 | 
ERO SOLD IULOloee mee eee Sincere 5.5 68 | 2.24] 

@WOrne ee. Bee So eee 97 | 15.6 13. 5 | 61 1. 98 


Yields per acre. 


Air-dry forage. 


Threshed seed. 


RK ROUO RK ROOe bh OO-10300- 


!'The results obtained with Early Sumac in 1916 and 1917 were used in computing these 8-year averages. 
2 Pink kafir C. I. No. 432 was not grown in 1914; hence the 8-year averages include the results for S. P. I. 


No. 19742 for that year. 


3 Dwarf hegari failed to germinate in 1917; hence there were no data for that year, and the averages are 


or seven years only. 
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TaBLE 3.—Average yields of forage and seed of the miscellaneous varieties of sor- 
ghum grown at Hays, Kans., during the 8-year period from 1914 to 1921, in- 
clusive, each variety being compared with a check. 


| Forage yields. | Seed yields. 
Tons 3 Bushels r= 
Years : : De £ @ J 
Variety. Siyseil No. | un der | Narely sed per acre. 53 | per acre 8 
| . 0 mS ; 5a) 
> Om | ina) A Os 
| Se kee edicts 
i eeten | oS lies lesan 1 Shcs 
Sorgos: | ew 
Dakota Amber_-._| F. C. I. 1614____| 1916-1920 | Red Amber--___| 2.45 | 3.42 72 | 28.1 | 18.1 155 
Early (Black)| | | . 

SANTO eT ee Eka | F. C. I. 8572-2 | 1915-1919 |_._-- don eps 2.99 | 3.55 84 | 13.5 | 16.8 80 
Red Amber-___--_- | HO wleiGo8o2 = =| Oo 19215 | Eee dose sae SA Gano 85 | 29.8 } 20.2 148 
Black Dwarf----- IDS C5 1 70s) IMI SONS el 3.06 | 3.45 89 | 13.3 | 14.0 95 
Barly Sumac-.....| F. C. I. 02552_. | 1916-1921 |__-_- Oko Sees 3. 54 | 3.37 |. 105 | 18.6 | 22.9 81 
WiGieank= sansa Ss 325 1s Cesta sal! IS eee does: ...| 3.43 | 3.58 SGr rosele |1Si6 23 
Colman === PS Te Me SURO = | IEP ee GORE Es see 4.04 | 3.75 | 108 | 12.6 | 18.6 68 
Cole’s Evergreen.) F. C. I. 01979__| 1914-1918 |____- GOR S563n eos 4on ee lOon er 4e3h 1450 31 
Colliers ee Veh Cele 4G] = OS TONS eae ss OKO) ae ee 3.40 | 3.58 95 Ne BEG 8 
TERUG i er ae FD Cig J ee I SOOT! Nee ee COsesseees 3.65 | 3.73 98 1.0] 15.8 6 
Dwarf Ashburn__| F. GC. I. 8911___| 1918-1921 |_____ dope 2.88 | 3.69 78 | 19.3 | 23.5 82 
Sourless=2)2-- -- 2. | He @e T. 90742 = =|) L9L9-192" i Ss Co Koya 4.67 | 3.88 | 120 | 12.3 | 29.0 42 

Grain sorghums: | | ve 
Yellow milo_-__{ Sect ire sees lbaeiqian \Feterita 29329. _| 3.37 | 3.05 | 110 | 27.6| 33.8] 82 
Dieu White.| F.C. I. 5899__ =) 1917-192) |2___- CO Ko) Aes eee | 2.44 | 2.53 96 | 25.9 | 27.8 93 
milo. | | 
HEtehihaes ee (INS Ole lke ile ze 2 1915-1919. }____-_ COs eas 2.09 | 2.02 103 | 16.8 | 17.6 95 
Dwarf feterita____| F.C. I. 9076____; 1919-1921 |__.__ COs ee |e 2500m rong 86 | 37.0 | 38.8 95 
Spur feterita_.__.-_| Texas 3232____- 1919-1921 |____- doves 3.25 | 3.09 | 105 | 39.9 | 38.8 103 
Early Buff durra_) F.C. I. 02554__, 1917-1919 |_____ Coe aes | 1.63 | 1. 86 88 | 19.7 | 18.9 104 
Darsosorghum.--| K. S. A. C. 486. 1919-1921 | Dawn kafir_-_--_} 2.81 | 3.48 81 | 24.7 | 40.5 61 
Duallosorghum__) F.C. 1.8523____| 1914-1916 |_____ Cpa 5 SN PB) | EEE AID) PALS Te) 113 
Progressive kafir--| F.C. 1.02249 __| 1916-1919 |_--_- Co Co ee meraa UGE PLO S76) elas 0) 7 107 
Dwarf Blackhull | | 

afin 20a: 2) 5. Clr 3308 2} 1914-18 oy. Gomera Oa ON O846u lene Son erSe Ont 248 67 

| } 


1 Does not include 1919, because no data were available. The data for 1920 and 1921 were for F. C. I, 
No. 03418. 


In the sorgo group the black-seeded Ambers, Western Orange, and 
Black Dwarf matured seed more often than other varieties, but were 
inferior in yield and sometimes in quality of forage to Red Amber 
(fig. 6), Early Sumac, and other later maturing sorgos. Leoti Red, 
a sorgo tested only from 1920 to 1922, now appears more promising 
than either Red Amber or Early Sumac, but more data are needed to 
determine its value definitely. Such varieties as McLean, Colman, 
Collier, and Red X matured too late in most seasons and were 
of secondary value to Kansas Orange and Sumac in the class of 
relatively late varieties. These late varieties have a limited value 
for fodder production in western Kansas, but in many years are 
unfit for silage because they do not have time to mature before they 
are harvested. 

Of the grain sorghums about half a dozen standard varieties 
produced average yields of 22 to 26 bushels per acre. Among these 
varieties a choice may be made based on local needs and conditions. 
Pink kafir (C. I. No. 432) gave best results from the standpoint of 
combining high yield and quality of forage with satisfactory grain 
yield. (Fig. 7.) Sunrise kafir produced equally good forage but 
was deficient in grain yield. Dawn kafir produced forage of fair 
quality, but of much less value than the yields would indicate. 
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However, in unfavorable seasons this variety is more dependable 
than other kafirs as a grain crop. An early strain of Red kafir 
(F. C. I. No. 02820) has shown some promise as a general-purpose 
crop, and a new strain of Blackhull kafir (F. C. I. No. 9098) is also 
promising; but, in general, the standard strains of Red and Blackhull 
kafir have been too late in maturing and not drought resistant enough 
for the best results at Hays. 

Milo, feterita, and Freed sorghum are all more productive than 
the kafirs in adverse seasons and should be considered if for: age 1S 
secondary to the production of grain. Early White milo, the highest 
grain yielder, is unfortunately “almost worthless as for: age. Dwarf 
Yellow milo is probably the most satisfactory of the milo group, 
though certain strains of Dwarf White milo are almost as good. The 
standard milos are difficult to handle and are sener ally inferior in 


Fic. 6—Red Amber sorgo at Hays, Kans., in 1919. Seeded May 29. Photographed August 27. 


erain ylelds. Chinch bugs have occasionally attacked the muilos at 
Hays, notably in 1910, 1911, 1913, and 1917. 

In the feterita sroup, common feterita has an excellent record for 
earliness and drought resistance. It is peculiarly adapted to late 
seeding or as insurance against entire failure. Spur feterita and a 
dwart feterita (Be aCe No. 9076) have yielded well, but have been 
tested only during favorable seasons. Being a few days later than 
common feterita they will probably not succeed so well under adverse 
conditions. 

Dwarf hegari, considered for yield alone, appears more promising 
than its habits warrant. The unusually good grain yields in the w et 
years 1915 and 1920 resulted in a high average yield. Freed sorghum 
is very early and has proved a sure grain crop for late seeding or for 
use farther North and West. Schrock and Darso have prov ed unsat- 


aa 
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isfactory at Hays, Kans., both in yield and quality of grain. A num- 
ber oi other miscellaneous varieties, such as Progressive kafir, Duallo, 
and Early Buff durra, were tried for one or more years and discarded 
because of their lodging habit and various other objectionable 
qualities. 

CHILLICOTHE, TEX. 

The experiments at this point for 1913 and 1914 were located on a 
small tract of land adjoining the city of Chillicothe on the northwest. 
In 1915 the work was moved to a tract of 100 acres 44 miles south 
and 1 mile west of Chillicathe. This land was purchased early in 
1916 by the State of Texas and designated Texas Substation No. 12. 
From the beginning the forage-crop experiments have been conducted 
under a cooperative agreement with the Texas Agricultural Experi- 
ment Station.’ 


Fic. 7.—Pink kafir in the field tests at Hays, Kans., September 29, 1915. 


Weather records have not been collected at Chillicothe for a very 
long time, but Table 1 shows that the rainfall was a little above 
normal during the 9-year period of these experiments. The distribu- 
tion of the rainfall was unsuited to the sorghums, however, in at least 
three years—1913, 1917, and 1918. 

The station is 1,406 feet above sea level, and the soil and climatic 
conditions are representative of a large area in north-central Texas. 
The most disadvantageous feature of the climate in growing sorghums 
is the dry period so often encountered in July and August. (See fig. 3 


7 From 1913 to 1917, inclusive, the experiments were in charge of R. W. Edwards, then connected with 
the Office of Forage-Crop Investigations. Since Mr. Edwards’ resignation, February 25, 1918, the work 
has been directed by A. B. Cron. Work began at Chillicothe in 1905, and the results of the earlier years, 
1905 to 1914, are presented in Bulletin 202 of the Texas Agricultural Experiment Station (6). Prior to 1913 
the experiments were conducted under a plan different from that followed in the later years and are not 
included in this bulletin. 
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and Table 1.) At this comparatively low altitude and latitude (34° 
N.) practically all the sorghum varieties except the very latest ma- 
ture regularly. Honey and Gooseneck sometimes fail to mature, but 
Sumac is well adapted to Chillicothe conditions. 

Insect pests do very little damage at Chillicothe. On rare occasions 
the sorghum midge has caused some blighting of the late varieties; 
ordinarily, however, it does not appear at this station in sufficient 
numbers to cause appreciable damage. Chinch bugs are sometimes 
present in considerable numbers but the percentage of injury is small, 
even on susceptible varieties ike milo. Green aphids are always 
present, but rarely attack the sorghum while the plants are small 
in sufficient numbers to retard the growth seriously. When the 
plants become large the presence of aphids does not seem to pre- 
vent normal growth. 

Among the diseases which have to be guarded against, kernel smut 
is perhaps of first importance, but it has been easy to hold in check. 


Fic. 8.—First crop of feterita at Chillicothe, Tex. Photographed July 20, 1914. 


Head smut has never given trouble at Chillicothe, but the red-spot 
disease is prevalent every year and in humid seasons causes some 
injury to Ae foliage. 

The length of growing season, average height of plants, and the 
acre yields of air-dry fodder and threshed seed are given by years in 
Table 4 for each of the sorghum varieties under test at Chillicothe. 
The average row spaces per plant and per stalk are also given. 

In the experiments at Chillicothe, as in those at Hays, the prac- 
tice has been to use the most productive strain of each variety as its 
representative in the tests. Many varieties not included in the experi- 
ments at Hays were grown at Chillicothe, because of the longer grow- 
ing season at the latter point. 

The stands obtained have, on the whole, been less uniformly good 
than at Hays. These stands are, however, better than will be found 
in the fields of farmers under like conditions. In any study of the 
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tabulated data it is well to refer to the climatic data in Table 1, since 
an explanation will be found there of many of the seeming inconsis- 
tencies in the yields, especially the seed yields. In 1914, for example, 
early varieties, such as feterita, Dwarf milo, and Freed, produced 
two crops of seed, the second harvest even larger that the first. (Figs. 
8 and 9.) Later varieties, such as the kafirs, on the other hand, pro- 
duced only one crop of heads and consequently smaller yields. 

Table 4 also presents a summary of the results with the more im- 
portant varieties under test. For the purpose of more exact compari- 
sons of the different varieties, the relative yields are given as percent- 
ages of the yields of a check. Sumac was used as a check for the 
sorgos and Dwarf kafir for the grain sorghums. 


Fic. 9.—Second crop of feterita at Chillicothe, Tex., grown from the stubble of the plants that 
produced the crop shown in Figure 8. Photographed October 15, 1914. 


TABLE 4.—Agronomic data regarding sorghum varieties grown at Chillicothe, Tex., 
for one or more seasons in the 9-year period from 1913 to 1921, inclusive. 


| | 
Dimensions 


@ (inches). Yields per acre. 
| ZB | é Air-d Threshed 
Sia = = Alr-dry reshe 
Variety. Serial No. S B pp oMmsbace. S forage. seed. 
z B acs 2) 
SRM e) | ae riits (tei | ene | itn ea, ihe te 
SEM ME Apa es | Peyote ops IRE) ll oed ane ee 
Sorgos: 
1914 ae “EO Me ae 62| 6,850/ 3.43/ 1,500] 26.8 
1915 81| 7.6] 4.6] 59] 4,650) 2.33] 1,470] 26.3 
: 1916 831 6.7| 5.3] 57| 2,150] 1.08) | 790| 14.1 
Dakota Amber__----_- F.C. I. 6586.-.---- 1917| 85| 6.0] 3.5| 46] 2,060| 1.03] 2601 4.6 
1918 98 - 8.2| 4.9] - 50| 1,888] .94, 3551 6.3 
1919 83) 7.8] 5.5] 65) 4,.778| 2.39] 1,317| 23.5 
Average... _--.___- Weekes yf ip he faecal: 87|. 6.7] 4.8]  57| 3,729] 1.87| 949] 16.¢ 
Mc Re 1913 | 109! 15.0|____. 61| 1,950) .98| 125; 2.2 
Black Amber____.___.|{5: P- 1. 17695------ ‘Lene Cplk aw oy emia 66| 9,100] 4.55 570] 10.2 
\(S. P: I. 36935..___- 1916 83} 6.3] 5.4] 62] 2,445] 1.22/ 920] 16.4 
2.25| 538] 9.6 


FAW .C TA 2 Ot eie ek mitre 2 | en Se ees oe {eeepc 95 (| eee 63) 4, 498 
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TaBLE 4.—Agronomic data regarding sorghum varieties grown at Chillicothe, Tez., 
for one or more seasons in the 9-year period from 1913 to 1921, inclusive—Contd. 


Variety. Serial No. 

Sorgos—C ontinued. 
Sluphead= =. jC. We 87082 ee: 
‘A Verage: eis See foas ae ee remains Oke 
Sebel AS 
INS (Oa least eae 

| 

Red Amber sense 
||Ss eI. 1754822. 
JAN CP a renee 2 Operetta 

Wihoopers:28. 2 ae [RGR T5873 Sa | 

Asvelare sts aie tah See ae geek Fea 
Se hipoo se ee 

Oranges soe eae 
|] GA 490 fe ae 
AVClAbe anes 2 ees | Spee ee eee 
Planter tat 2h oe) [Serb Ret 5sG re 
AVCEAPC: seaecera eee jecco eee eer Se 
Golher. #65. 5a Wiss dn die Payee 
A VeTAgel Met ee Sere | oo Seat Be Shee 

| 
McLean... 4 ae | SS. (Pad. SaOR sae ae 
Acvverdpes 22 42 ee Hs ae: Se Lede wee 

| 
White African [iaericste woah! Bh 


Average 


| 
| 
| 
| 
| 


| 
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; vane Yields per acre. 
s 
te" | | l 
~ | Sy Soha fap Air-dry | Threshed 
5 SED RSE = forage. | seed. 
nn ae - 
aD So < | - | ts 
= | a= ell hice?) 3 | 
z = So g | a Ales 
= |e es ie S| a Shes 
126) 11.1) 6.0} 50) 3,030} 1.52] 414) 74 
$5| 7.7/5.9! 67} 4,426] 2:21] 936 16.7 
93} 5.6] 4.9| 64] 5,147) 2.57! 1,541 27.5 
$8} 8.7/ 81) 59/ 3,126] 1.56] 1,222] 218 
98, 8.3 62 60 3,932| 1.97| 1,028 18.4 
109 16.0-____- | 60] 2,660} 1.33) 215] 3.8 
94] 5.4|__ | 69 9,000 4.50 1,130 20.2 
841 7.8 5.2) 64 5,650) 2.83) 1,840] 32.9 
39 6.0| 4.2' 63! 3,109] 1.55| 765| 13.7 
96 6.0| 4.1'  57| 2,529) 1.26 290) 5.2 
99} 6.5! 5.4) 47] 1,848] .921 185] 3.3 
g4| 7.21 5.7| 69] 4,778| 239] 1,2511 223 
91| 5.7; 4.9  65| 4,833] 2.42] 1,548| 27.6 
gs) 8.7| 7.1) ~ 72} 3,340} 1.67] 1,219] 21.8 
93) 7.7| 5.2) - 63| 4,194 2.10] 938] 16.8 
97} 9.2! 6.9) 69] 7,020) 3.51| 1,780] 31.8 
90} 6.6, 5.4 56 3,381/ 1.69] 845] 15.1 
112} 8.0 5.5\ 53 2,808) 1.40, 190] 3.4 
100}. 9.9 7.5, 52|2,614| 1.31) 261| 4.7 
100; 10.9 7.6 71) 3,905) 1.95) 1,162] 20.8 
100| 89 6.6 60 3,946] 1.97| 848] 15.2 
132} 16.0\______ 54| 4,540 2271 Of O 
{03° “42 tase 69 16,350, 8.18 460) 82 
111] 7.5 5.6 88 13,600 6.80 1,750) 31.3 
142, 6.9 6.0 56 4,525] 226, | O 
158] 6.1|- 5.9! 54} 3,899] 1.95] 157, 28 
g3| 11.6, 6.0 59] 4,587| 229) 320] 5.7 
| 10.7; -7.8 75] 4,988] 249] 961) 17.2 
93} 5.7 5.1, 65] 5,104] 2.55] 1,440) 25.7 
87) 87, 87 66 3,700, 1.85) 1,100 19.6 
112) 8&7} 64) 65] 6,810 
132|: 380 0)2 =< 2. 43) 2, 480 
142] 6.0} 3.6} 55] 3, 97 
137/ 12.0 3.6  49| 3,229) 
gl gee ae 63.10, 000 
92 8.8 5.8) 79) 8,000 
90; 6.0 4.8 59) 2,681] 
100| 6.3, 4.6 60 2,667 
98, 87 4.5) 50; 4,436 
95} 6.9} 4.9) 62) 5,557| 
105) 7.2| 5.4) 901 5,000) 
118 6.7) 52) 60 2,742 
121| 6.0/ 4.9 58 3,198 
98 7.8 5.7; 54) 4,924 
105] 9.7| 7.2, 82 7,799] 
109} 7.5] 7 69. 4, 733) 
113, 12.9 10.6 9010, 600) 
142] 6.3| 4.9) 61! 4,692 | 
158} 6.0; 5.0 60 4,658 
991 9.5) 6.3; 51] 5,776 
107} 125, 81 78) 8,032 
121} 6.0 5.0 8512, 003) 
112) 87| 7.9) 82, 9,482) 
122} 8.8| 6.8 72 7,892 
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ye aC Yields per acre. 
5 
~ | %: ee Air-dry | Threshed 
= Rowspace.| & 7 aes 
Variety. Serial No. ; S | | forage. See 
=| 3S | | =< 
= | 2 | | 2 = 
oF | Fen | zB 
b | | esa lle 4 | 2 
Nn is sy | A] a ed = a 2 
3 Bh poe eal TE eg eg: ea ba 
£ S 3S | @ S S) S 3 
> 5 a 2) = - B ae a 
Sorgos—Continued. | 
19134021189) 15,0\-e oe 43| 2,760/ 1.38; O61 0 
1915 | 101| 7.2! 5.6| 57| 9,700] 4.85] 1,530| 27.3 
S. P. I. 21936_____- 1916 | 142) 6.0| 5.2} 39] 3.8421 1.921 ol o 
é 1917 | 124/ 6.0| 4.9] 45] 3.4941 1.75] 79) 1.4 
Dwarf Ashburn_____-- 1918 | 98] 9.41 5.61 36] 7,307| 3.651 1451 2.6 
a Teer 1919 | 102; 124 86)  51| 4848] 2.49/ 715/ 12.8 
Ca Tce. 52 1920|. 104 5.8] 46/ 51) 8,700! 4.35] 1,287| 23.0 
{1921 | 101) 89) 8.7) 51/4814). 2.41] | 735) 13.1 
PASI CT AC Cie ener ae ee cae sake el een tos 13) 2858 6. 2 47) 5, 683 | 2. 84 561| 10.0 
‘Se Pile 7554ueees 1913) | Hae 19) 0/ ie | 43] 2,560) 1.28} Oo 
1OI Nee) 49 Ne lad |  0l14, 450! 7. 23/ 1, 760| 31.4 
: S. P. I. 35038___-_- Tae 117] 7.2} 4.6) 77/13,700| 6.85) 1,190] 21.3 
LTA Ge we eS uf 1916 | 142] 6.1), 4.3| 52] 4.575| 2.291 ° oO] Oo 
BOCs Te Wea a2 lisiy | issl ell 6. 0}  64/ 5,005; 2.50/ 82] 1.5 
1918 | 98, 8.05.9 49) 5,828) 291) 228] 41 
: 191 101| 10.8 7.5| 65] 6, 105| 3.05| 1,045] 18.7 
So bo Jl WES asa. 1920 | 103] 6.0) 49]  67| 9,116 4.56) 1,220] 21.8 
1921 | 101] 87) 8.4} 59] 5,072) 2.54| 1,046] 18.7 
RV CLAP C= = ween RIENCE EER Ae ee ee 124] 8, 5] 5. 9| 62) 7,379) 3.69) 730) 13.1 
| | 
1913) | Mnniae ete O|maune hy 25|eS 70 vo/) Solo 
aoe zeEN ooo 1915 | 138] 7.3) 43/  94[19,620| 9.81/ 1301 23 
1916 | ° 142] 6.0 4.6 56] 4,048/ 202, | 0 
Honey 213) ae p8- Pa. 34925_-___- 1917 | 157| 64} 6.0 58] 5,161| 258]. 18| .3 
B'S! 120300. 19184|> “98, 0856) 4501. s50\ 7-426) Sizi|) 43) 228 
TOIQN\ a LGB \ee YeSlL ean eel 9,961 4.98 | 0 
WR. CG. 1:9576____2- '1920| 133] 6.4|° 3.4] . 123|17,616| 8.81] 739] 13.2 
1921 | 182] 8.7, 7.0| 851,316] 5.66] 157| 2.8 
rerines maemo IN iE eid oe 137| 8.4, 4.9] 70/ 9,590| 48] 136 2.4 
_|— 
: (CaIedot = a ae 1917 157). 6.0) 5.9) . 65] 5, 159) 2. 58) 6| 0.1 
ee ee Nn once Bren 1920 | 134) 5.7 3.9] 111|10,581/ 5.29 860] 15.4 
OS oe 1921 | 133] 87] 7.0]  94{13, 116| 6.56, 382| 6.8 
eerie ae meee OIIS BIN ae hoe | 1411 68] 5.6] 9019,619| 4.81] 416] 7.4 
| | . 
Grain sorghums: ROIS es aan | oka nee |* Cote 42} 1,650) . 83} 0} 0 
Der Ide Rahn e 2 ewe Dr Me HITE fc eel) weer eae | 45] 9,050! 4.53/ 1,110] 19.8 
1915! 99| 86] 7.1; 421 5,210] 2.61) 1,550| 27.7 
1916 | ° 94) 7:1! 6.1] 41, 2,575] 1.29) 500 
INGE De ae ee | 95] 7.8 6.6 ~ 43] 4,621| 2.32| 790] 14.1 
Be iG One | 43| 2,110/ 1.06. o| 0 
(914 WN102|| 73s ake | 49] 5,150| 258 730| 13.0 
1915] 101/ 81, 6.7|  51/ 6,400| 3.20] 1,600] 28.6 
| 1916| 95| 6.5| 5.2) 40) 2,357| 1.18] ‘Sio|, 9.1 
Dawn kafir___________ CoS 408S ate scen Fe 1917| 115, 8.0: 5.4] 46] 3,401; 1.70] 2381 4.3 
| 1918 | 100] 10.0 8.3} 38] 3,861| 1.93| 162} 29 
| 1919 | 103} 12.5; 9.3} 50) 4,267| 2.13] 1,338] 23.9 
1920| 95] 6.3) 5.3|  .46| 5, 720| 2.86) 1,926] 34.4 
195i) | eectiol os [ese es? | 46] 3,062| 1.53) 1,387| 24.8 
ecornmareremn eae. Wa aE 103} 9.21 6.7 45) 4,036) 2.02) 877] 15.7 
ong (| Sonaae ees Seeeed ae ZS ROM ee ya Me Oe 
1914) Oo] 75105. 2. 60| 6,250| 3.13| 960) 17.1 
1915} 101] 6.9| 5.5|  71| 8,280] 4.14) 1,800) 32.1 
| 1916 | 95] 6.1) 5.1| 51 2,904) 1.45 605] 10.8 
Sunrise kafir_____/___- Up oe 1917| 115, 80] .4.7| 57 3,855, 1.93 248, 44 
| 1918 | 100 9.0) 6.8) 46] 4,871) 244 182) 3.3 
| 1919 | 103| 11.1]. 7.7| - 69] 5,687] 2.84 1,339] 23.9 
| 1920} 115| 8.0| 6.3;  50| 4,980| 2.49 1,624] 29.0 
| 1921 | 111/ 9.6} 9.2} 51] 4,138) 2.07 1,525|- 27.2 
PeARVCL AD Cmte = 2 a2 st Sy Sees Sh eee ae Sale =e 105] 8.3/6.5) 55} 4, 729) 2.37 | 920) 16.4 
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TaBLE 4+.—Agronomic data regarding sorghum varieties grown at Chillicothe, Tezx., 
for one or more seasons in the 9-year period from 1913 to 1921, inclusive—Contd. 


| ; 
i te ee Yields per acre. 
ao i 
Te] 
ir} A Air-dry Threshed 
Row space.| 2 . 
Variety. Serial No. : S i = forage. seed. 
‘=| oS = 
est lh SH = ; Core 
| S| oe rb ae 
i) car es wm | n L 
Pik peca d te Mies Meira vi eek gL oe | os 
= ol hase oa te 2 2 iS $ 
é Bo Ree Se ety a= 
pi a | Bae |) ae | RY | See] eae eee 
Grain sorghums—Contd. A 
te = 198 Fu lis est 1490) 2 33 1,900) .95 0 0 
{S- P. I. 17569_____- oi | 104) 7. y Re 48) 7, me 3.85, 700) 12.5 
1915/ 112) 7.7) 61] 62] 9,690) 4.85] 2,310) 41.3 
Dwarf Blackhull kafir- ! 1916| 95, 6.6, 5.9| 42! 21650, 133/605 10.8 
: 1917 | 115 8.0 5.8) 46 3,230, 1.62) 2634.7 
ee a) 1918 | 100) 10.1) 91) 34/2997) 1.50| 172) 3.1 
1919 | 103) 11.1; 8.0} - 51] 4,079} 2.04! 1,418) 25.3 
1920 95, 7.4 7.3] 48] 5,080 2.54) 1,770) 31.6 
(1921) 112, 9.6 8&7 48) 3,734 1.87| 1,604, 28.6 
eee eee eee eS 
Asvere cee cs <r NN Stee Sn es 108} . 9.1] 7.3] 46] 4,562] 2.28] 982) 17.5 
1913s} aoMas|inls Gees 34 1,920! . 96 0 oO 
White kafir_2:_2.-._-.| S. PS 196952 = 1914?) Ws003|%e) 2/0] 50| 8,100| 4.05) 740| 13.2 
1915 | 111} 90) 7.8) 58) 6,770) 3.39] 1,880, 33.6 
Areéracai 4. ee ape > Se ee oN rH Meee Li ee | ee 47| 5, 597) 2.80| 873| 15.6 
i 1913 | 133] 14.0\......| 401 1,580) .7 0 0 
[S. P 119742. _____Higia 119|" 8 af 48 8,350) 4.18 750 13.4 
| | 1915| 112, 8.0) -64| 63) 8,480) 4.24) 2,580] 46.1 
Pinketeafies oe Se 1916 | 118} 61] 5.6] 42] 1,953; .98 | 0 
1917| 158) 80) 5.5| 49] 5,031| 252] 5281 9.4 
EC. scone 1918 | 108} 10.7; 9.7| 43] 2,587} 1.29) 0 O 
1919 105 11.0) 84] 53) 3,881) 1.94) 1,554, 27.8 
1920| 92] 13.3} 122! 60] 5,120) 2 56) 1,725] 30-8 
1921} 97| SO} 80] 55 fi 380, 2.19) 1,640) 29.3 
= ig TEE 
Rererc cme ae Yosh he a eet 115} 9.7] 80] 50| 4,596) 230) 975) 17:4 
= 1913 }atas| 813 ble ee 45, 1,900.95, o| Oo 
S. P. I. 19492______ ete ies is ae A Meee 43/11, 200, 5.60, 840 15.0 
Te Gsade 1915| 111; 81] 5.9] 62] 8,190| 410) 2,170) 38.8 
Red kaf ene aaa 1916:|). 118) Gall 5.2 42 2,120) 1.06 0 
BLP R Ss essssos=55e nee 158} 80} 6.4] . 44) 3,563) 1.78) 332) 5.9 
1918 | 108] 11.4] 10.3| 34] 2,.647|, 1.32] 53) 0.9 
= 5H eee 1919 | 106 11.2) 8&2) 56) 4,959} 2.48) 1,784) 31.9 
39------ }}999 | 112 7.5; 6.5| 57| 7,773) 3.89] 2,482, 44.3 
1921 | 115, 9.6 9.2} 55) 3,598) 1.80) 1,484) 26.5 
(A CT AR Cie 2 epi el cen ee os See Se ere a 119) 9.1 7.4 49 5, 106) 2. 99) 1, 016}. 18.1 
1913 | 109| 16. 0|_---_ 44| 2,210} 1.11! 980! i7.5 
1914 ng Olle, 6'olea 60 6,100! 3.05 1,190 21.3 
1915 85, 9.5| 68] . 58] 4,750| 2.38) 1,820| 325 
1916 81} 6.6, 5.5| 52] 2,498) 1.25) 955] 17.1 
Early White milo_____ F: C. L. 5886__..../41917 [| 94] 80] 5.6] 45] 2,050) 1.03] 282] 56 
1918 | 101; 101) 8&5] 47| 2,766) 1.38} 599] 10,7 
1919 86, 10.4, 80 59) 3,653) 1.83) 1,330) 23.8 
1920! 89 5.3) 45 59] 5,160, 2.58 1,596 28.5 
1921 | 91) 13.8) 9.6) 61) 4,156) 2.08) 1,882| 33.6 
DG (g(a eg ene ee a) RE SE are EE BR a ioe a MED 6.9 54) 3, 705} 1. 1.85) 1, 182)" <2154 
é 1916 93). 7.9| 5.7, 36) 2,320/ 1.16) 610) 10.9 
®Cor 5980 (}1917| 112; 80} 49] 38] 2,736] 1.37] 344} 6.1 
ne Omer as 11918 | 108} 9.8) 7.9) 35] 2,937] 1.47) 168) 3.0 
Dwarf White milo_-_-- 1919 105, 9.4 7. 8} 42) 3, 807] 1.90) 905) 16.2 
5 C. 1. 9079 1920} 102} 6.3) 5.1) 42) 4,342] 217] 1,499) 26.8 
- 4. WUD -- ~~~. 1921 96, 10.9) 85 52 4,004) 2.00) 1,815, 32.4 
Arverave se coco) ee oe ee ee 103 8.7|6.7| 41] 3,358) 1.68 800 15.9 
3 : 1913>\ goin eat) One 38| 3,040] 1.52) 980) 17.6 
S. P.I. 18684-2..__|{7914 el Ger Howie 40 9,400, 4.70 2,210 39.5 
1915} 101; 80} 58 50) 7,200) 3 60 2, 060) 36.8 
We A Fs * 1916 93| 7.5| 63! 35| 2,711) 1.36] 875] 156 
Dwarf Yellow milo_.._ JS. P. I. 18684_____- 1917 112 8.0 es 38) 2, 491 1 25) 257) 4.6 
1918 | 108) 10.4 81] 33) 3,234) 1.62] 210) 3.8 
(1919 | 104, 9.5) 66 46) 8,150) 4.08) 1,253) 224 
S. P. I. 24968_____- 1920, 104. 5.8 4.7 42) 6,036) 3.02) 1,940) 34.6 
1921 96 10.6) 7.6, 52) 3,690|_ 1.85 1,786) _§ aus 
hc, ae i BRS EME IME |S SMI 103! 9.5) 62 42) 5,106] 2.56) 1, 286| 
1 Se | er | | eee | Ne ee eT 23.0 
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Tasie 4.—Agronomic data regarding sorghum varieties grown at Chillicothe, Tex., 
for one or more seasons in the 9-year period from 1913 to 1921, inclusive—Contd. 


Variety. 


Serial No. 


Grain sorghums—Contd. 
wellowaml ose 


BAST Ch AC Ou sis = ame Fie seis ie ee ee 


Hetenitamee koe ee 
ASV Cha ge men rines he ee 
Ie tenitae pase een 


SASVICLAR CE Sass Sete 


Spur feterita 


PAW CT ALCS ane ae 
Dwarf hegari__-___.__~ 


EASVIER EP Cabrera ee el 
Brown kaoliang_______ 


PACVChAZ C22 see eee 
White kaoliang________ 


TARVCTAL Oates = 2 Saas 


Freed sorghum__-____-_- 


PAGVICL AP O=s ae Sak ie 


So dee Tis IR 


S. P.-L. 22329 


S. P. I. 34911 


So deo I PAT ee 


Mo Yields per acre. 
Ss ; 2 
~ ag be ; Air-dry Threshed 
a) | eo Sue) forage. seed. 
aa le 
S 2 | : | 
n — ; | ho} = on = | = 
> fo) a | D a5) a = = ea 
pases EEL an | 
(on 12 eee See emo heen a TAO TE Sie S26]. 65.8 
1918) | 108] 10'8! 9 8.'5| _45/-3).479] 1.74] 238) 4.3 
| | ] | 
We ea 110) 9.5; 6.9) 49) 3,110) 1.56] 282) 5.1 
1GI34 Pet eoms O|eeuee | 48] 1,930/ .97| 600| 10.7 
1914 QO Bie 2 54| 9,850] 4.93) 2,990) 53.4 
1915 83) 9.2 6.9| 55] 5,050) 2.53/-1,570| 28.0 
1916 86] 8.0| 5.5| 49) 2,623] 1.31] 1,040] 18.6 
1917 1OO|s2 eh OW 5: Sier451 25320) 116)" | 307). 5.5 
1O1Sae 101|p tied eSNG 47) 2)667| 1433'e 4084 7.2 
1919 89} 11.4) 6.9! 58) 4,426] 2.21) 1,481) 26.4 
1920 84, 5.4 4.4] 55] 5,380] 2.69] 2,027] 36.2 
(i921 | 87} 19.0] 10.3! 63; 2,800) 1.40) 1,736] 31.0 
Daya | 93) 11.9] 6.9] 53] 4,116| 2.06|.1,350| 24.1 
1OISenm at 10| me 2IK0|2 eee | 55] 2,080} 1.04; 600] 10.7 
1145 osetOG ayer [ees ee | 57/12, 050| 6.03) 2,880} 51.4 
1915) | 84) 8/3)) 626) 57745950) 2-48)! 1, 530)" 2723 
TOTEW) G9 S6|| Gaze tb elle 51029750 1: 38) 15.020) 18.2 
LOM 7a er 100s SAO axGs Oi 46! 22200). 1. 10|)) 231) 4a 
1918 || 101) 11-8) 8.7) 42| 2,139) 1.07) 139) 2.5 
1919 89] 10.4) 6.6] 60] 4,215} 2.11) 1,427) 25.5 
1920 90| 6.4) 5.3] 55] 4,840] 2.42) 1,932) 34.5 
1921 89} 10.8) 7.7] 59) 3,860) 1.93) 1,674] 29.9 
ae See: | 94} 10.1} 6.6| 54) 4,343) 2.17] 1,270) 22.7 
1919 | 100] 11.3; 80] 59) 5,480| 2.74) 1,622] 29.0 
1920 |. 01) 6.7) 5.9) ~ 54) 5,815] 2/91) 1,643) 29:3 
1921 | 96] 13.3} 11.4) 63] 3,464] 1.73) 1,795] 32.1 
Cea Ne | 99] 10.4) 8.4] 59] 4,920] 2.46] 1,687/ 30.1 
| ——— | 
Tews} 8) — EEO Ee 43| 2,080} 1. 04! 0} 0 
1914 S0)) 1) OLE Sen 48/12, 200} 6.10) 3,170} 56.6 
1915 | 104) 9.2} 6.9) 58) 9,090] 4.55| 2,150] 38.4 
1916 | 118] 7.0| 5.1) 42] 2,365] 1.18! Om 0 
1917 15894] e558 46| 7,887| 3.94) 623] 11.1 
1918 | 109] 11.9] 8.6] 40) 3,597| 1.80 0 0 
1919} 111} 129] 7.9 leo s25I|, 2563 403i= 752 
1920} 107} 5.8) 4.0) 45) 7,094] 3.55] 2,380) 42.5 
1921 | 101, 9.4) 6.7| 59] 6,208] 3.10] 1,935) 34.6 
sees [SETI AO 2) BONS ies 6180) 8: 10) 1,185} 21.2 
1915 | 89| 7.3} 5.4| 64) 5,100} 2.55] 2,260] 40.4 
1916 83| 6.0| 5.4]. - 59] 2,406] 1.20] 880) 15.7 
ae [eee OS [en SaOletos6lgto4 e240 cI L| > Sarl Geo 
}(1918 | 100) 12.4) 11.6) 58] 1,419} .71} 356) 6.4 
PE | 92] 8.4) 7.0} 59} 2,886! 1.42| 961) 17.2 
OGM NS | NMETere tS |e G4: R2NGSS elena (NG oa jm? 
OTS) e108 |G lan056 | 612.9132) GAOT MGS |a wle2 
1919 97| 16.1] 12.5} 79) 3,724] 1.86]°1,314] 23.5 
1920 | 100| 12.5} 11.2] 76) 4,552] 2.28] 1,503] 26.8 
1921 | 91) 9.4) 8.9] — 79/ 3,362] 1.68] 1,529) 27.3 
Rees | _ 98} 11.4)" 9.9) 72/3, 292] 1.65] 1,014) 18.1 
1913 |" 100) 16! 0}_-=- 22 55| 1,340|  .67)  260| 4.6 
1914 NES iG Se ae 67| 5,550} 2.78] 1,120} 20.0 
TOLD Se ee Sel OS8|8 550 64| 4,100} 2.05] 1,550} 27.7 
1916} 76) 6.9) 5.0] 59] 2,129) 1.06] 655) 11.7 
Aiea GSb lee Oy 2le4e 20 6 48) 1 SO0|" 9-95! © 320 sede 
1918} 99) 10.1) 5.4) 55] 2,772) 1.39} 363] 6.5 
LOL eesti): e579] eGGl) 3, 588lee 1679) 1125): 20% 
1920 | Vole 42618 Gol 5, 216)) 2.61) fa03| 5 2393 
j(1921.| 91} 9.4) 5.1] 66) 2,496] 1.25] 1,383] 24.7 
ae | 88} 9.41 5.0) 61 3, 231) 1.62) 898] 16.0 
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TaBLE 4.—Agronomic data regarding sorghum varities grown at Chillicothe, Tex., 
jor one or more seasons in the 9-year period from 1913 to 1921, inclusive—Contd. 


| Dimensions 


Pd, (inches). Yields per acre. 
| ey 
i= 
} j = = 
Pose . Alr-dry Threshed 
- | Rowspace.| 2 a 
Variety. Seria INo. b = - forage. seed. 
Sams 
= | 2 er eae = ae 
an = iS RS =) = = 
~l|o|ela/R{e |e) & | 2 
Grain sorghums—Contd. | | 
| 1916 | 93] 63] 5.3) 39] 2.529] 1.25) 615] 11.0 
| 1917| 112} 8&0} 5.5| 41/2496 1.25, 409] 7.3 
ieee | : 1918 | 106) 10.0} 9.1; 39) 1,835, .92 149] 27 
Darso sorghum__.---_- F.C.I. 1530-------111919 | 98) 10.9] 7.9] 49) 3,717| 1. 86| 1,734] 31.0 
j]1920 | 100, 81) 7.5) 47| 5,374) 269 2021) 36.1 
| t1921 | 103 9.7] 9.4] - 49] 2.698) 1.35) 1,549] 27.7 
Average._____-----_- eee dence ee | 8 | 102] 88] 7.5| 44] 3,108 1.56| 1,080) 19.3 
pete | oof 74] 58] ~ 58] 7,750| 3.88 2, 580| 46.1 
: d 1916 | 102, 6.2| 5.5} 39/2761) 1.38; 490! 88 
SSSA s Sipe Desens ae tl soeess jit MZ, BO) 4.6) 45] S60] 1-81) 308) 34 
| 1918 |. 108} i%.2| 88] 37] 2970) 1.49} 66] 12 
ry eripee te Fe se eae | 107} sot 6 a 45 4,275) 2 it 360 15.4 
} | 


SUMMARY OF THE MORE IMPORTANT SORGHUM VARIETIES. 


; 
Row space. | Yields per acre. 
| 
Grow- Height . : 
Variety. ing | . Air-dry forage. | Threshed seed 
season. S. 
aeaakae Plant.| Stalk. pen 
Aver- | Rela- | Aver- | Rela- 
age. tive. | age. tive. 
| | } | 
Sorgos: Days. Inches. Inches.| Inches. Tons. | Per ct.| Bush. | Per et 
RedeAmbers 6. ye oe 93 Sr ial (5 63 2.10 57 | 168 128 
Orage 85 Tey 1 eee 112 8.7 6.4 | 65 3.40 | 92/ 123 o4 
DwareA Shinra e220) ee 113 &8 6.2 4i | Pa23 ss 112.1 92 
SLEUTH Ci Se Ry OU 8 Os 2 Sus BS el 124 8.5 5.9 62 3. 69 100; 13.1 100 
12 tii pa eee ee CE a 137 8.4 4.9 70 | 15.45 148} 129 22 
Grain sorghums: 
Digwaa icaifir® 104 ya te a ae ae 103 9.2 6.7 45 2. 02 89 1g 90 
Sunrise afin 26-2 Jee eee 105 &3 6.5 55 RUS ¥/ 104 16.4 94 
ID Wark hatin 2 ko sip > ee es 108 9.1 TER: 46 2. 28 100 T54 100 
Pinks katie 4 Gases seen eee 115 9.7 8.0 50 2. 30 101 | Vie 99 
Redikahvs 2 ise = ee Saas 119 9.1 yf Be Ba 49 Zito 1H ay ee ta 8 103 
Barly White mile®. ro. 92 9.6 6.9 | 54 1.85 $i | 2b 121 
Dwarl Yellow milo=_--- 2-525. 103 9.5 | 6.2 | 42 2. 56 112; 20} 131 
Feterita (F. C. I. No. 811) _-____- 93 11.9 | 6.9 53 2. 06 90 24.1) 138 
Feterita (S. P. I. No. 22329)____.- 94 10.1 | 6.6 54 257, 95; 227] 130 
Ereedsorehnm sot ee © eae eee 8s 9.4 | 5.0 61 1. 62 71} 16.0} 91 
Diwari leesri eee See ses 114, 104!) 64 | 48 | 3.10 136} 21.2 | 121 


| 


1 Yields for 1914 interpolated. (Eight-year average yield of X : 8-year average yield of Sumac sorgo:: 
1914 yield of X : 1914 yield of Sumac sorgo.) 

? Dwarf Kafir was used as a check because it has been grown longest at Chillicothe. It is a dwarf selec- 
tion from Blackhull kKafir, S. P. I. No. 17569, and is well adapted to the conditions at Chillicothe. 

Table 5 presents the yields of less important varieties of sorghum 
each of which is compared with a check variety having about the 
same length of growing season. In order to understand properly 
the percentage yields of forage given for the first four varieties in 
this table it is well to remember that Red Amber, the check, pro- 
duces only 57 per cent as much forage as Sumac. Although the 
Whooper and Clubhead sorgos are credited with more forage than 
Red Amber, their yields are much less than that of Sumac, the 
standard sorgo variety of Texas and Oklahoma. 
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TaBLE 5.—Average yields of forage and seed of the miscellaneous varieties of sor- 
ghum grown at Chillicothe, Tex., during the 9-year period from 1913 to 1921, 
inclusive, each variety being compared with a check. 


| Forage yields. Seed yields. 
| Tons ae Bushels Eas 
Years pee Ties | peracre. | 2S per acre rs 
Variety. Serial No. HL Nenebyused | | a £ te a. FS 
ae SMe cah i c.f es 
2 |'3 |Se].2 | 8 |Se 
E/ se [s*| 5 | & | sé 
Saal Pel alec 
Sorgos: | 
Dakota Amber-_-__| F.C.1. 6586___-- 1914-1919 | Red Amber--_--| 1.87 | 2.24 | 83 | 16.9 | 16.3 104 
Black Amber----- | S.P.I. 17695 La een Wel is ACL O Beene eeaOu eo. 20 91| 9.6 | 12.6 | 76 
Chubbeadess- 2 IAs YAO 1918-1921 |___-_- (i (ae pe BE ES 197 eS 106 | 18.4 | 18.8 98 
NMihooper. 222 _- IDO ABV 2}| IGNESTIONG) jee Ogi eel IG A) ak. 7) 110 | 15.2 | 15.5 98 
lanivereaenee nara Sol elle WAGBY). 3) IIR SING || Swim eo 1.62 | 1.79 Gig ee O ages Or ult ee 
Goelliienieeas eos WSblealis Galeay/o se oi Tee aes He don see sees | 2.78 | 4.36 GAS olen lan Rll 95 
Nicihean==2 2 == | Seba o4985 een Oo 1 OLR eee = Cs 5 NP BY 1) BSP 67 Beau Ost 92 
White African____| F.C.I. 1546____- | 1915-1921 |__--- G2 a ocel| Gh OD |) 6bG2 > 11 | EEO ehal 164 
Gooseneck..___--- Agros. 2652 neal pap cdoee te 4.81|3.20| 150] 7.4]/140| 53 
Grain sorghums: | 
Dwarf White | | 
eahiyweee So he CxI342) S4.oe ee 1913-1916 | Dwarf Kafir____| 2.32 | 2.75 84 | 14.1 | 16.2 | 87 
NVhiterka finesse S.P.1. 19695__--} 19138-1915 |_--_- GWsa 222-2 4l) BORE 2 SalelonGn | mli798| 87 
Darso sorghum ___| F.C.I. 1530_____ | 1916-1921 |_____ GOs eee 1. 56 | 1.82 Son ONS elias |e ST 
Schrock sorghum_} F.C.I. 1481____- LUE HY | sek Oe CePA IRE PL Sy 92 | 15.4] 15.0! 103 
Spur feterita_____- Texas 3232_-—__- 1919-1921 | Feterita 811____| 2.46 | 2.10 | 117 | 30.1:) 31.2 | 96 
Dwarf White | i | 
000 (oy epee ne ae ae WACah Bey | WOUGAGPAL oa. = Oss es IN OSnlelaGs 100 | 15.9 | 20. 8 76 
Brown kaoliang __| S.P.I. 38197____| 1915-1918 |____- OWGe es secsce|| Mod I ae bts 90 | 17.2 | 14.8 116 
White kaoliang___| S.P.I. 38205__ --| 1916-1921 |_____ dons Ss IS65 168 98 | 18.1 | 20.8 87 
18.P.I. No. 36935 in 1916. 2C.I. No. 43 in 1917. 3 F.C.I No. 9079 in 1920 and 1921 


It is apparent from Table 4 that Red Amber, a variety which oc- 
cupies a leading position among the sorgos at Hays, Kans., ranks 
very low in yield of forage at Chillicothe. Sumac sorgo, on the other 
hand, made good yields of both fodder and seed. (See fig. 15.) 
The experiments show that it is entitled to the high regard in which 
it is held by farmers, and no other variety, with the possible exception 
of Honey, seems worthy of replacing it in their favor. (Fig. 10.) 
Honey makes a yield of forage nearly 50 per cent larger than that of 
Sumac, at Chilhcothe but does not mature seed regularly. White 
African is another variety that made a good showing at Chillicothe. 
During the seven years 1t was grown, this variety produced 12 per 
cent more forage and 64 per cent more seed than Sumac. 

Among the grain sorghums Dwarf Yellow milo and feterita have 


es the highest average grain yields. The grain yield of 


eterita (F. C. I. No. 811) slightly exceeded that of Dwarf milo, but 
the latter variety made the most forage. Feterita is favored for late 
planting and as an insurance crop against complete failure from 
drought. The true value of Spur feterita has not yet been deter- 
mined, but its leafiness and Ree ely, high forage value combined 
with its good grain yield make it a promising crop. (Fig. 11.) It 


was 12 days later in maturing than ordinary feterita during the test 


period of 1919 to 1921 and therefore would not fit in so well asa 
drought-evading crop. 

Red kafir has made better yields than either the Blackhull or the 
Pink variety. It is not grown so extensively as Blackhull, however, 
possibly because the market prefers a white-seeded kafir. Dwarf 
hegari, though it made good yields of both forage and seed, is not 
valued highly, because it is so variable in its habits of growth and 
in its reactions to climatic conditions. 
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AMARILLO, TEX. 


Experiments at Amarillo were conducted at the cereal field station 
in cooperation with the Office of Cereal Investigations. Weather 
records which are available for a period of 30 years show that Ama- 
rillo has an average annual rainfall of 20.99 inches, 15.68 inches of 
which comes during the growing season. (See fig. 3 and Table 1.) 
This seasonal rainfall is almost as large as that at Chillicothe and is 
better distributed. The average for the period while the sorghums 
were under test was somewhat below the normal. The seasons of 
1913 and 1916 were unusually poor, while that of 1915 was excep- 
tionally favorable from the standpoint of rainfall. 

The altitude at Amarillo is 3,600 feet, which results in a rather 
short growing season. Sumac sorgo seldom matures good seed crops 


Fic. 10.—Honey sorgo at Chillicothe, Tex., in 1920. Seeded May 28. Photographed September 17. 


in this location, but it is one of the most popular forage varieties. 
The evaporation rate is very high at Amarillo, and in periods of low 
rainfall the crops suffer, because transpiration is rapid and the reserve 
moisture in the soil is quickly exhausted. 

Insect pests have not been troublesome at Amarillo; chinch bugs 
are perhaps most likely to damage the sorghums. Kernel smut is 
the most prevalent disease, but that has been easily controlled. 

In Table 6 are given the length of the growing season, average row 
space per plant and per stalk, height of plants, and the acre yields 
of air-dry fodder and threshed seed of the sorghum varieties under 
test at Amarillo. 

Table 6 reveals the fact that a period of five years is not sufficiently 
long to provide data for a reliable estimate of the value of sorghum 


3The tests at Amarillo were continued for only five years, 1913 to 1917, and were in charge of A. B. Cron. 
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varieties. The seed yields are especially unreliable. Many varieties 
matured seed in only three out of the five years and others in only 
two years. The results from a forage standpoint are much better, 
and the relation of the different varieties as to their forage value 
would perhaps not be greatly different if the test period were longer. 

Thin stands were obtained in many cases; but the failure to obtain 
a good stand did not decrease yields to any extent except in 1915, 
when the rainfall was sufficient to support a thick stand. 


Fic. 11.—A field of Spur feterita at Chillicothe, Tex., in 1920. Photographed August 23. 


The summary of Table 6 presents the results with the more impor- 
tant varieties under test. Black Amber was used as a check for the 
sorgos and Dawn kafir for the grain sorghums. 


TaBLE 6.—Agronomic data regarding sorghum varieties grown at Amarillo, Tex., 
for one or more seasons in the 5-year period from 1918 to 1917, inclusive. 


ox Dimensions : 
2 (inches). Yields per acre. 
Zz : 
& a Air-dry Threshed 
s & |Rowspace.| 8 ys 
Variety. Serial No. is © TB forage. seed. 
= oo ro) 5 iz rs 
2 é | 4] 4 3 of 3 3 
Se) ee aa si ween] S| eal: 3 
> O 4 n a0) A | Av ea 
Sorgos: F. C. I. 6586 Nate 83 Bhi} 24 59] 4,419} 2.21) 1,278} 22.8 
DSi Ena Geena Dah Satay «hia em tgt & 1915 108} 12.6) 4.) 72| 7,860) 3.93) 3,000) 53.6 
27 tere oe F.C. I. 1614 Lee CL 13859 7.9) 39 849) .42 143 2.6 
sessile anaes 3 1917 | 96 11.5). 6.3) 51) 1,480}. 74) 360] «6.4 
TANTS 2 he ase A a en 90] 10.5) 5.2). 55] 3,652) 1.83) 1,195) 21.4 
So Jee lie SRBEEE see 1913 86, 14. 6 6.0 52} 1, 700 . 85 367 6.6 
1914 88 4.1) 2.0 66) 5, 250) 2.63) 1,159} 20.7 
Black Amber----__--- F. C. I. 6589 1915 | 108) 10.2 3.3 83) 9,920) 4.96) 2,900) 51.8 
yee armen |PLOLG 121; 8.6 4.7] 57) 2,603) 1.30 404 1h? 
(1917 112) . 8:7 By Of 65) 4,900) 2.45) 1,190) 21.3 
ASRS 6 Be Se oe ene [ ae LOS 9. 2 3.9 65) 4,875) 2.44) 1,204) 21.5 


90483—24}——3 
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TaBLE 6.—Agronomic data regarding sorghum varieties grown at Amarillo, Tex., 
for one or more seasons in the 5-year period from 1913 to 1917, inclusive— 
Continued. 


‘ Psaiege Yields per acre. 
— ks A” ed Air-dry Threshed 
S Row space.| 
Variety. | Serial No. a S | & forage. seed 
| eB eR ae ee ha 
| S| 2. SS) ee) eo ene 
> oS — wie | OE = — ow faa) 
Sorgos—Continued 
i(F. C. 1. 6581__..--_| 1914 90, 5.5 3.0| 55| 5,100 2.55) 938; 16.8 
Glabhead.= 2 eae (1915 | 113; 10.3) 4.5) ~ 74/11,140) 5.57| 3,320) 59.3 
WESC 8708 ee 11916 | 116) 18.6, 69} 51 1,928, .96, 275, 49 
| lio17| 126; 146 69] 63| 4,300, 2 15 710, 12.7 
APVOLAGe 2 2ccts dee 2 oll ex ee he hae eee 1li! 12.3) 5.3 61 5,617, 2.81) 1,311) 23.4 
| | SS a | — 
S. P.1.17548.__..- as i, SaaS es. 36 2,367| 1.18] 206) 37 
\1914 90) 2. 61 5,750 2.88 463 83 
Red Amber-_--------- F. C. 1. 6585____._- 1915 uy 2 7710, 154 5. 08! 2,932) 52.4 
Sop) Pe Pz RAge cant, {1916 12 9. 49 3,569 1.78 ee 
; 1917 | 126] 9. 61 4,631| 232 770\- 13.8 
Average t ° Senco ee eees ene Hepes 106 8.0) 3. 57) 5,204] 265, 874 15.6 
: . x 1916126) 15 .0| 53) 1,482] 74} - Ol 0 
Whooper..------------ F.C. I. 8873--.---- {igit 145} 24.3! 10. | 61 2,640 1.32 570) 10.2 
So eal Pe aoe GES Gea 
RV Crap Gs eu rae she See shee eee ee 136} 19.9 | 57 2,061) 1.03, 285) 5.1 
| _—— 
: 1913} 120) 125) 6 9 45, 2,465) 1. 23 0 0 
[pee Back Sa coc es {iid | st | 1.9] 16] 58| 8125) 4061 | oO 
Oranges.t2 => ee /(1915 | 121|° 7.6 4.31 86/12, 640) s 32] 2,110} 37.7 
ES Ci 8750... 1916} 126] 43' 40] 40] 3,452) 1.73/ - Oo] oO 
1917 | 145, 46) 3.8] 72 7,640, 3.82 305, 5.4 
Jverngel cite Wir SS orien Maem ew ete | 128} 62) 4.1] 60] 6,864] 3.43) 4831 8&6 
SS SS SS —— | —— 
é 1914 93, 33! 1.7] 60! 6,025) 3.01; 715 128 
Collier. -------.------- S. P. I. 21807__---- 1915 108) 17.6 49) 79 9,900 4.95 2,450) 43.8 
Average.....-.------ [ich Wench os eam eels | 101] 10.5) 3.3] 70 7,963 3.981 1,583) 28.3 
| { } | S= — 
ji913.| 121]. 8.4) 401 54) 6,000] 3.00; O| O 
SOU es ae soe Wiens eee teases rare) La | 25| 1.7| 62] 6,450] 3.23] 139] 25 
Arverdzer ss eis: 8 |x cee 1 oe ee me Oe 121) 5.5] 29) 58) 6,225) 3.12} 70} £3 
1913} 121} 981 5.4) 54] 3,633) 1.821 316) 5.6 
| 1914} 113} 27, 20} 67/7,100| 3.55} 206) 3.7 
Wieland ts ste aes S_ Pi T. 34985...-- 1915 123; 10.2) 5.8} 102/12,920| 6. 46| 1,720 30.7 
| 1916} 126) 11.1) 5.8] 61| 3,410] 1.71] 0] O 
1917 | 135, 9.2} 5.6, 79] 6,520] 3.26] 515} 9.2 
variper tints. Pate genres es 2! emer s | 1241 8.6] 49! 736,717) 3.36) Sol) 98 
| ——— —— I _E———¢}| | 
: (1915 | 133) 17.4; 5.7]  102/13,840| 6.92] 2,080) 37.1 
Kansas Straightneck__ F.C. I, 02224_.____|+1916 126) 43.5] 6.4 47 a 772) 1.89; 0 6060 
i917} 145) 11.4; 5.9] 80} 7,960) 3.98 0 0 
Avépiee 8s oR Le, ee lee | 135] 14.1, 6.0] 76) 8,524) 4.26 693, 12.4 
: }(1915 | 118} 6.8| 3.7]  72/10,740) 5.37) 2,850] 50.9 
Johnson grass-X sorgo... F. C. I. 5849._____- 1916! 126) 8.5) 49 58} 2,909) 1.45 0} O 
(1917 | 126, 7.5) 41 64] 5,640| 2.82) 725) 12.9 
AVerage.-.-----.-2.- RR ce es | 123) 7.6] 4.2) 65] 6,430| 3.21| 1,192] 21.3 
| 1913 120) 8 3) 4.2, 39] 4,500 225 0 0 
1914 | i01/ 1.8] 1.3] 46] 7,600| 3.80, 258) 4.6 
Dwarf Ashburn... BS. P..1.21936_..-_- 41915 | 121 4.4| 3.6]  55{14,300| 7.15, 2,170) 38.8 
aoa 1916 | 1261 4.4 3.7] 31] 3,515] 1.76] | 0 
[i917 | 135] 81) 4.6] 59] 8.580] 4.29) 325) 5.8 
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TABLE 6.—Agronomic data regarding sorghum varieties grown at Amarillo, Tex., 
for one or more seasons in the 5-year period from 1913 to 1917, inclusive— 


Continued, 
| =o PCE Yields per acre 
FES AA ee EE buat de | la Ss 
ec 
— Werwe Air-dry Threshed 
Row space. a oo 
i= ~~ ¢ j 
Variety. Serial No. : S =&E forage. | seed. 
: | ats oH = weet Se 
ae g i 
eae epee poke g| ¥ 
o m oy & © ° S) S ry 
| va ds) Si ea! oe a AY faa) 
a | eRe 
Sorgos—Continued. | 
1913 | 120) 6.5| 3.7| 38] 6,189] 3.09/ oO] oO 
Q PR I 35038 ) 1914 j------ 1.8 1.4 58 8, 061 4. 03 0 0 
(s 35038. _ --- 1915 | 146| 7.6] 4.3! 108/21, 900| 10.95] 1,350) 24.1 
SUM G oe 225555 se | 1976") 9 126|) 92) 4) 923i) 138/03.1174|) 1.59 Pad 
[Re Ge ie 7a oo 1917 145] 7.1; 39]  62|8540| 4.27| of oO 
ecie cemeet eee eum rek es) Wy we Deel 134 5.1) 3.1) 61/ 9,573| 4.79 270; 4.8 
1913 |Dut20) 7.3) 43] © Bil 5,933| 207) clo 
TOT) Wonk ee | 3:5] 20]. 61] 6,075} 3.04). 30] 5 
Haneyesie 2 lew oe | S. P. I. 34925__-___ 1915 | 146) 20.2) 6.1) 92/17, 680, 8.84] 1,240, 22.1 
i916 | 126 83) 5.41 39] 3,369! 1.68 o| 0 
1917| 145! 5.6] 4.7| 591 6,940. 3.47 0, 0 
NGrorarewes WNW ue Ae G2) N GPE le | 134) 90] 4.5] 60] 7,999| 4.00} 254) 4.5 
———— SS ===| t | 
Grain sorghums: 
191GNI MOTOR eee eo) O7\Ne 73310 37 o| 0 
\|1914 | 100! 3.9] 2.7] 46] 4,275' 214] 908] 16.2 
Dwant wihitekkatirs. © Si S422eha asus ee 1915 21 STOO s7, 56] 6,820, 3.41] 2,790} 49.8 
1916 NOS) TAS Ap eau Sl 37| 1,774; .89 0 
1917 145 |e 150 1 O83! 2513440) 1272). e770 13-8 
AST er me tieebaksG (Bl Sie oo te ed 120/ 12.6] 8.0] 43] 3,408} 1.71) 894) 16.0 
i19135| Meet |2n13"3 | e723 ens | GO0|N) 245 MnO MLONS 
||1914 | 100/ 7.2] 3.5] 45] 4,825) 2.41] 1,153/ 20.6 
Dawn kafir....______ “ete oe 1915 | 123) 8.5) 4.6]  61/10,000| 5.00] 3,960! 70.7 
1916 | 126) 8.0] 5.8}  37| 2,422) 1.21 o| 0 
1917 |. 145] 11.7! 6.6] 51] 4,740| 2.37] 925] 16.5 
Avvenan cele sieese aipeert i els sit 121] 9.7/5.6] 44| 4,577] 2.29] 1,208 21.6 
| | | aa _— eee 
l(i913 | 120 8.3] 4.7] 30] 1,333] 67 o| 0 
|}1914 | 98| 3.1]. 1.7) 54] 5,675] 2.84] 855] 15.3 
SHMrISe kates Gre UPS mee 141915 133} 14.5) 5.1 75| 9,880 4.94)-3, 240) 57.9 
]1916 | 126, 6.2] 4.21 48] 3,097) 1.55 0 
1917 | 140; 14.8] 5.4] 68) 5,240! 2.62| 570] 10.2 
: | | | = 
cia as ee Se ee Se | 123] 9.4) 4.2| 55] 5,045] 252/933) 16.7 
(1913 | 120/70} «5.0| 271 1,975| .99| 
J1914| 117] 27}. 2.3] 46] 5,800] 290' 121) 22 
Dwarf Blackhull kafir| $. P. I. 17569......|41915 | 133) 14.8] 7.2)  72/11,320| 5.66| 3,530 63.0 
i916 | 1261 20.9] 9.3/ 44) 2,401| 1.20/ | o 
[1917 | 145) 32.6] 20.0} 60} 3,580| 1.79] 500] 10.5 
| | | | 
Direc eee | 8) 16.6). 8.8], | 50, 5,015] 2, 51) ) gael asi 
eee ie 5 : 1913} 120 89/ 6.2) 33] 2,333 1.17/ | o 
White kafir_-..---.--- eden Mo Ieee | 1914 |. 129] 3.1] 2.4| 45] 4,850| 243} 157| 28° 
Ins yahge,_ ales eM ae ea ee 125] 6.0/ 4.3; 39] 3,592| 1.80, 79! 1.4 
l(1913 | 120/ 81) 6.0] 33] 2,967 1.48| — o| Oo 
jjigl4 | 124) 29] 2.3) 49) 5,750) 2.88) | 428) 7.6 
Pink Kafr ccs s SPP G78 41915 | 133| 22.0} 8.2| — 80|11, 320 5. 66/ 3,920] 70.0 
]1916 | 126] 32.9] 11.2| 36] 1,761) .88| | oO 
lisi7 | 145] 14.8] 9.0) 59) 4,940) 2.47) 275] 4.9 
Biv erizome nee es Soke ee tea | _130| 16.1] 7.3) _51| 5,348] 2.67] 925] 16.5 
[i901 3) | mnt lumps] nae liners n2e4er| maze o| 0 
1914 | 113] 3.5, 2.8] 49] 5,125; 256] 488] 8.7 
Medekatirs | As: S$. PT. 19492... 1915 | . 133] 21.5| 9.1] 70] 9,700) 4.85) 3, 260] 58.2 
[]1916 | 126] 15.6) 7.7| 36) 2,116) 1.06) 0} 0 
1917 | 145] 11.4] 7.0} 53] 5,540) 2.77; 270] . 4.8 
ANE E S ae a ee eee [Seas | 125] 11.0) 5.9] 48] 4,990} 2.49) 804) 143 
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TABLE 6.—Agronomic data regarding sorghum varieties grown at Amarillo, Tex., 
for one or more seasons in the 5-year period from 1913 to 1917, inclusive— 
Continued. 


: es Yields per acre. 
Z =) f~ 
Seite ace.| & Aur-dry  Threshed 
Variety Serial No. : S bs = forage. seed. 
| & |e | bee 4/2 
n > ae ee a = = te ee 
215 |)8 1a )213)8 ) a 
= = = = S S S iS) = 
> 9) Ay TD a3 a = oe fon] 
seek: eisai Meee Be | 
Grain sorghums—C ontd. 
ety) 1914! 93) 62) 25) 52) 4,250! 213] 1,153) 20.6 
Early White milo_____- Fc CLE ss. 101 7i| 19.0). 171° -3i\ (7maj| 2391 Soda 
[lig17; 89 8G) 5.4) 491 1,520 76] 235] 4 2 
J (GEE eee eats Le ee cee $4 A ae 42| 2,181) 1.09} 495 8&8 
e 1913} 97} 5.9} 40} 2412050; 1.03} 17) 21 
ee F S. P. 1. 18684_----- Td 95) 7.0 20)  36| 4.075) 2.04 17.2 
Wart relow mulo---_\, 1915 ES) ISH 2328 51) 9,390 4.70 5,200 92.9 
ecg 355 eee 1916! 116 16.8) 11.0 281 1,656 .83| 376) 67 
| (i917; 140 7.7 «4.8 = 391 2.900, 1.45 690! 123 
Myerace tune Ape. re ad 113} 9.7) 5.1) 36, 4,014. 2.01| 1,469) 26.2 
. - ; i913.s«97| «10 5.9) 36] 2,500, 1.25) 200 36 
Yellow milo.---------- S. P. 1. 35048___--- i914| 95 76 27 (4675 234 909 16.2 
iAverages-= = ao _2' 2 eS en ere ek een 9 9.3) 43 42} 3,588 1.80) 555 9.9 
1913} 81) 112] 5.0 2,200! 1.10} 825) 14.7 
1914; 91 7.8 26  56| 5,625 281| 1,605 287 
Weterita.22 tet By GNM Si kloceee 1915| 108 148 43 66 7,040 3.52/ 2.990 53.4 
1916 | - 116, 121) 5.41 38] 1,789 .89) 445 7.9 
1917; 126 89) 45] 45} 2,860) 1.43) 730; 13.0 
Asyerigats¢ NMBO AWE 785 1 2. ees 104 11.0 44 48| 3,903 1.95 1,319 23.5 
(S. P. 19517___-__. 1913 9.81 -4.7| 36] 2,567) 1.28) 733|- 12.1 
eeGhita 2h eee (1914, 92 «8 5} 43.2) 551 4,175 209 8281 148 
een 1915 108 14.5 42 65 9,060 453 3,060, 54.6 
[Se 1S LE i aoe 1916) 116) 14.1; 5.7] 421 1,963) .98 3 5.7 
| 1917 «126 «14.7 «5.3 50) 3,980 1.99 720 129 
Averages) °-. Se! (eee Meek bef 2 105 12.3; 46 50/ 4,349 217 1,132) 20.2 
| (1913 90 30 25 201,000 50 0 0 
[eae 1914} 88 11.0, 3.6| 44] 4,750 2.38 1,11 : 
Dwarf hegari_--______- |S. PT. 34911_-_-__ 1915 108 19.5 7.2 53| 6,560 3.28 2.620) 468 
(1916 | 126 149 60 27) 2.081 1.04 0} O 
Average....-..._...- eset wl oe a 103, 121 48, 36 3,598, 1.80 935 16.7 
le (1916 | 71} 1L5) 92; 39 988 .49} 184 3.3 
Brown kaoliang._____ | S. P. T. 38086_----- etre 89, 10.11 65; 51/ 1,480 .74| 320) &7 
Averaged. 202. fete Seu ee aes 80} 10.8 7.9} 45] 1,234) .62| 252) 4.5 
| SS SS : =—S 
are 1913; 84 46 37] 54] 1,493] .72) 2670 28 
Freed sorghum --____- | 8. P. I. 29166.---.- 91485] 4, 68| 4.025 201 731) 13.1 
Aiveragent.. sews 2 Veo Se aes 85 5.0 29 61) 2,729 1.37] 499) 9.0 
Acuff sorghum_-_-______ i. © SESIGIO: 2 - = -2 f1916 126} 14.6; 7.2! 25] 1, 580)... 79) 0} 60 
1917| 145, 15.7; 7.7| 47] 4,300 215) 245] 44 


ASVGEARC 25 S02 ths 0 ae eR Oe oe pate = 136} 15.2; 7.5 36) 2, 940 1. 47, iss 2.2 
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TABLE 6.—Agronomic data regarding sorghum varieties grown at Amarillo, Tex., 
for one or more seasons in the 5-year period from 1918 to 1917, inclusive— 
Continued. 


SUMMARY FOR THE MORE IMPORTANT SORGHUM VARIETIES. 


Row space. | Yields per acre. 
Wain Gee Helene | Air-dry forage. | Threshed seed. 
i lants. | 
paren is Plant. | Stalk. Penis 
Aver- | Rela- | Aver- | Rela- 
age tive. age tive 
Sorgos: Days. |Inches. \Inches. \Inches. | Tons. | Per ct.| Bush. | Per ct. 
BlackpATM ber Us cesar 1030 one 3.9 65 2. 44 100 PALS 4 100 
(CARDIO OSEKG! ee ee 106 | PLT 2); 0) 59 2. 42 99 20. 1 | 93 
RVC CPAIMI DeRose are One ee. 106 | 8.0 3.9 57 2. 65 | 109 | 15.6 | 73 
Oram eee aes sees Fal ala Es el an ie 128 | 6. 2 4.1 60 3. 43 141 8. 6 | 40 
INTHE CA Tah an tee etal, Liem 124 | 8.6 4.9 73 3. 36 138 9.8 | 46 
IDS Ayot AS UINM= =a 121 | yd 3.5 46 3. 85 158 9.8 46 
SUT Cena en spe gate we tade ahs 134 | fH, 2 Bb al 61 4.79 196 4.8 22 
LONG Vee are ee ys SEE ae H 134 | 9.0 4.5 | 60 4.00 164 | Zaye 21 
Grain sorghums: | | 
DwartiwWihite kahire 2-925 2 oe | 120\| 12.6 8.0 | 43 171 Zonmeel 650 74 
PD awine eatin a ae Se eS eee 121 | 9.7 5. 6 | 44 2. 29 100 21.6 100 
SunMTISeHanine es eae = ore 123 | 9.4 4.2 55 2. 52 110 16.7 Wel 
Dwarf Blackhull kafir_________._- 128 | 15.6 8.8 50 2251 ALON yt osls,) 70 
Rimikskany ete eise eh ie a eieee 31 1530) 1) alas (a3 51 2. 67 HAE 16. 5 | 76 
Rediicatin yen Nena ca i ime | 11.0 5.9 48 | 2.49 109 | 14.3 | 66 
Dwart Yellow milos == =) 2222 113 9.7 Ril 36 2. 01 88 | 26.2 | 121 
Meterita (Hs Culnsit)sa) ai) be OA ee 4.4 48 | 1.95 Soule espul 109 
HeGerital(See lee 2329) 105 | PAR) 4.6 50 PAG 94 | 20. 2 94 


1 Black Amber was chosen as the check variety of sorgo, because Sumac, though it is more generally 
grown in the locality adjacent to Amarillo, matured seed only one year out of the five included in the 


ie 

2 Clubhead sorgo was not included in the tests for 1913; hence, in order to make the average for this 
variety comparable with those of the others which were grown throughout the 5-year period, the yield 
of Black Amber in 1913 was substituted for the yield of Clubhead for that year. 

3 Dawn kafir was selected as the check for the grain sorghums because of its adaptability to conditions 
at Amarillo and its generally creditable performance throughout the period included in the test. 


In Table 7 the yields of the less important varieties are given. 
These yields are compared with those of the same varieties that were 
used for checks in the summary of Table 6, and the relative yields 
are given in percentages of the check. A direct comparison is pos- 
sible, therefore, between the varieties included in the two tables. 
No varieties of outstanding merit were found among those discussed 
in Table 7. 

Sumac sorgo made the largest forage yields of any sorghum. This 
variety very rarely makes a good seed crop at Amarillo, which neces- 
sitates the purchase of a large part of the seed required for each year’s 
seeding. The seed has to be shipped in from outside points and is not 
always uniform in its behavior under Amarillo conditions. 

The Honey, Dwarf Ashburn, and Orange sorgos are other good 
forage varieties. None of them produce seed very consistently, 
though the Dwarf Ashburn and Orange are better in this respect than 
the Sumac. The Colman is a variety much like the Orange, and the 
results of the two years’ test suggest that it is capable of making 
higher yields of forage than the latter variety. 

Among the grain sorghums a late-maturing strain of Pink kafir 
made the highest yield of forage and Dwarf milo the highest yield of 
erain; however, the first-named variety was deficient in grain and 
Dwarf milo produced 12 per cent less forage than the check variety. 
No variety combining the two essentials, grain and fodder, was found 
superior to the check, Dawn kafir. 
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TABLE 7.—Average yields of forage and seed of the miscellaneous varieties of sor- 
ghum grown at Amarillo, Tex., each variety being compared with a check during 
the 5-year period from 1913 to 1917, inclusive. 


| Forage yields. Seed yields. 


Nl 
| 
| | = 
LE | Tons | © - | Bushels 5 
Bare ery Years per acre. | 27 | per acre. | 2 
Variety. Serial No. under Variety used | ere ge 
test. asacheck, j|————__| __= | ee ee 
| erable se = 
SL ous. 1 lous 
Sorgos: | 
Dwarf Amber----| F. C. I. 6586_._, 1914 to | Black Amber__; 1.83 2.84] 64 , 21.4 | 25.3 85 
1917. | 
Wihtocpersa=s2=« iy Cla 5873---| 1916kandiice ss (hee ty 3 ie 1.03 | 1.88 | 55] 5.1] 143 36 
1917. 
Collicrae etna eee Sh se 180744-| 1914 tance eed ome aes ome 3.98 3.80] 105 | 283/363, 78 
1915 | 
Colmane 2225.2" Sig TR: Mo eH MRE melas, ewaxel yj. Goyer 5 ee a WA Tere! | LOS) LAS e Sat 9 
1914. | 
Kansas Straight- | F. C. I. 02224___| 1915 to ____- Goze s 4.26 | 2.90 | 147 | 12.4 | 26.8 | 46 
neck. 1917. | 
Johnson grass CO S4O 2-1 LONON ent Onde ee dow aeeves 3.21 | 2.90 | 111 | 21.3 | 26:8 | 79 
sorgo. Pee shone | 
Grain sorghums: | | 
Wahtitencafiree sss S. P. I. 19695_--_| 1913 and | Dawn Kafir=-_-| 1.80) 1.43) 126°) “1247 1053 14 
| 1914. ss 
Early White milo_| IF. C. I. 5886_- -| 1914, 1916, |__-_- CONES 1.09 ; 2.00 55 8.8 12.4 71 
| | and 
| |, 1917 | 
Dwarf hegari____- | Sip 1s Me eet HRS) io) eo dos aeeses ISOs e2a2ai 79 | 16:7 12288 73 
| 1916. | | 
Brown kaoliang__| S. P. I. 38086_-_| 1916) amd! |=2-=2 dou tte. 7162.4 1. 790) do} Saon us. 54 
1917. 
Rireedisong bum ss) ise b.) Le 2966252) Olseamcs| seas dove weeet 1.37 | 1.48 96} 9.0 10.3 87 
| 1914. 
Acuff sorghum__..| F. C. I. 1615__.| 1916 and |_.--- Ohya eae Set 475) 1798) Rao a erg kS 27 
| 1917. 
| i 


Feterita (F. C. I. No. 811), the variety which made the largest 
grain yield at Chillicothe, Tex., was second to Dwarf milo at Amarillo, 
although it outyielded the latter variety every year except 1915, when 
climatic conditions were unusually favorable. In 1913 under very 
unfavorable climatic conditions feterita was the only grain sorghum 
to make a measurable yield of seed. It would appear. therefore, that 
of the two varieties Dwarf milo has the ability to respond more 
effectively to favorable conditions, while feterita is more likely to 
produce a crop in dry years. 

WOODWARD, OKLA.? 


Weather records show that the rainfall at Woodward is somewhat 
heavier than at Amarillo, Tex. The normal seasonal rainfall, how- 
ever, is not very different. During the period from 1915 to 1921, 
however, the average seasonal rainfall was more than 1.5 inches above 
the normal, although in some years this rainfall was not well dis- 
tributed. (See Table 1.) In 1916, for example, more than 10 of the 
17 inches of rain received during the growing season fell in June, the 
other months being exceptionally dry. Another poor season, 
especially for grain, was 1918, when the rainfall was deficient in the 
latter part of the growing season. 

The field station at Woodward is 1,900 feet above sea level and 
located in the heart of the sorghum belt. The climate is well suited 


9 The sorghum experiments at Woodward and Lawton, Okla., Dalhart and Big Spring, Tex., and Tucum- 
cari, N. Mex., are all conducted under a cooperative agreement with the Office of Dry-Land Agriculture of 
the Bureau of Plant Industry. The cooperative agreement covering the tests of grain-sorghum varieties at 
these stations is between the Office of Cereal Investigations and the Office of Dry-Land Agriculture. 
Through the courtesy of the former office the records of these grain sorghums are included, in order that 
they may be compared with the sorgos as to their forage value. 
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to sorghums except for the tendency toward a low July rainfall. 
(See fig. 3.) This period of low summer rainfall, however, is much 
shorter than at Chillicothe, Tex., where it extends over the three 
months, July, August, and September. Most of the sorgos except 
such long-season varieties as Honey and Gooseneck will mature at 
Woodward. The sandy soil at this station allows deeper penetra- 
tion of the moisture than do the heavier soils at the other stations, 
and therefore the sorghums do not suffer so quickly from drought. 

Dwarf milo when seeded late, about June 1 to 15, has made 
the highest yields of grain, but Sunrise kafir is recommended where 
a variety is wanted which will make satisfactory yields of both grain 
and fodder. 

Table 8 gives for each vear the actual and relative yields of the 
varieties included in the tests. Sumac is used as the check for 
sorgos and Sunrise kafir for grain sorghums. 

TaBLE 8.—Comparative yields of the different sorghum varieties grown at Wood- 
ward, Okla., for the 7-year period from 1915 to 1921, inclusive. 


| | Rela- 
| ‘| | tive; 
cr alay ee i = | ~ | | AVer=- per- 
Variety. LOTS LSI 1917 1918 | 1919 1920 1921 | age. cant 
| | | | | age of 
| | | check. 
| a4 eee ee f = 
Field-cured forage per acre. | 
(tons): | 
Sorgos— | 
Siumace ao0 ots Pe GRO Mi eset al ees OT on 24 5) lin 278) lees. Ogee? 91. |) 4.38 100 
Oranzos eer Oe ene ess sa teens 40) | elsOb le 448 We 35 4.00)| - 4:00 91 
Hone yas See he Se = 6.62 | 2.68 8. 33 165) |) 3in3i\)> | 6.07, 6. 66 3. 11 117 
iRed@Aunber=== 2522 aha Osi, mess Sy ly/ 1. 55 2.03 | 2.84 2. 69 2. 83 65 
Black Amber-___-_-_- Jeeta 52 [eee aie, Pe BL Wee@es |i TGR ale tekek 2,44 2.16 54 
Grain sorghums !— | | ee 
Dawn kafire: 2 s_- == et OOnI ee tok 4. 25 1508 || = 3.49 2.95} 2.42 2. 93 81 
Sunrise Kafir________- Oona harce 5.06 1.69 4.66 | 3.94 2. 93 3. 62 100 
Blackhull Kafir_-____- | 3.26 | . 88 2. 93 1. 44 2.48) 1.94 PP GS |p = 2 alk) 59 
Wihite katir===s222 3} 2. 86 | 77 2. 70 TA NE) 2B SD UG We 1. 66 1.89 52 
Redikafirs: soa fee ADOle eee 2Sa le 4215 1. 40 2.30 | — 2.42 2. 93 2. 64 7 
Yellow milo_________| 4.11; 1.78 2. 90 Th IO Wo CE BREE | eek ee 3.05 | 84 
White milo________-_- Ala 1.3 2.99 LaSE |) PeaTGoul ee 3899 3. 23 3. 15 87 
Dwarf Yellow milo-_| 5.13/ 1.15 2. 33 .80:| 2.45) 2.84] 3.20 2. 56 71 
Meteritan ee (eon 2290 | SCC VZR OB: ~903' 3.29 PAO |e sah 23) 2. 30 | 64 
Blackhull kaoliang...| 2.90| 1.60) 241) 1.30| 1.94| 205] 1.69] 1.98 55 
Manchu kaoliang.__-| 2.61 | 1.06 1. 31 ~99))) 1465) 145 1.18 1. 44 40 
Valley kaoliang______) QuGh i 9 e383 1. 22 | . 98 Wsehb ys AAU es i, | AGE 43 
Shall ese ae ae guaty eit! AL7ks SOS el 42) eeeleards 1.91 | +» 2,28 2. 20 | 61 
Freed sorghum-____-__ BeatEd de 88, | era TO |= 1487) 75) 2136 | 1.60) 44 
Schrock sorghum _-_-_- 6525s 2s 42 Shots) 15 58 2.40} 3.31 2. 67 3. 13 86 
Darso sorghum -.----- De GOM awe das | 1. 03 2.65 | 2.78 Dade, 7th 75 
Threshed grain per acre (56- | | 
pound bushels): | | | | | 
Sorgos— } } } 
S UTI CSE ere Oe aes eS he a AMX Ul 1.8 10.2; 29.0 18.3 17.4 100 
(ONRDTE Os tas oo a ie a ee 24.9 2AOM| ee LOR4S econ ualao 19.3 111 
1BIOUON LE. a See ® RO ee Ee eee 4 0 Be 8 OKs sua) baie 2 See 4.9 28 
RIGGS Ame hen ase fe Rae 2625) We OS Sulemlona le kia 28.1 19.7 113 
BineksAumbenes G1 eh ty eee D5rS tT. Gy [Pr neaen |) HLSeS th: e2055 20. 9 120 
Grain sorghums !— | | | 
Dawmikafine2= =o: 22 Al. 5 | 3.9 36.0 | 8.3 | 32.6) 34.8) 342 Dias 89 
Sunrise kafir__.-.__-- 41.8 | 6. 6 39.5 TOES S| 4054S eS TONE Star 30. 6 100 
Blackhull Kafir- -___- 24,2 | PAG || BLO 8.7 Pee PRE athe! 19. 2 63 
Winhitekafipe= ==" 2-—= 26.9 8.6 28.5 Geo A219) 2059 128" 0 20.1 66 
ReGekahines- ere i> BY Sulalpeeozs | 7.8 Pong k HA enc evi: 24.1 7 
wellowsemilo=22 se. a" 20. 8 Hay 2a] kL PR G\) | LBRO | aes] Zh 24, 2 79 
White millon Sse 22215 by |) IEE DEAD eee S8e4. 2958 | 30.3 22.0 72 
Dwarf Yellow milo--| 38.7 | 10.3 16. 4 | 2.9) |" 26.7 | 23.) Ado 23.6 77 
eteriia sete wt se 26. 0 Tels eRe 6.6 40. 7 30.3 | © 42.8 24. 1 79 
Blackhull kaoliang._- SZAGNILoIS 19.0 UGA Sa) ea alee! 20. 2 66 
Manchu kaoliang__-_- 31.5] 13.8 | 3a0 10.4, 16.4 13.6 9.6 14.0 46 
Valley kaoliang_____- Sa) 7/ h(a 35 10. 4 16. 5°) 26:8 11.6 17.4 57 
Shalligess sees see 24. 0 | 4.6 23. 6 8" QO Sa Oa 2O 7 WAS} 57 
Preed sorebumnsees [pi epee 8.0 GESo F160 | Sy 7 Ne 4.3 10.7 32 
Schrock sorghum _.-_/_______- eae eee 27.6 P48) |) SBA) BBE} 28.6 23. 1 7 
Darso'sorghtum 222-<-|-_. >. eat ee 26. 8 Gi0 feist | e285 64| Get ses... 72 


1 The forage and grain yields of all the grain sorghums except Freed, Schrock, and Darso are quoted from 
Department Bulletin 1175 (11), the bushel yields being translated into bushels of 56 pounds in order to 
provide an exact comparison with the grain yields of the sorgos. 


/ 
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The data given in Table 8 fully demonstrate the value of Sumac 
sorgo as a forage crop in the district tributary to Woodward, Okla. 
This variety, althouek it produced somewhat less forage than Honey, 
made a reasonable seed crop in four years out of five, while the latter 
variety produced a good crop of seed in only one year of this period. 

Orange sorgo made a good yield of forage and produced more seed 
than Sumac. These two varieties, Sumac and Orange, have good 
performance records in the tests and make up a very large part of 
the sweet-sorghum acreage in northwestern Oklahoma. 

Red Amber is perhaps the best early-maturing variety of sorgo. 
and it will produce seed in the driest years; but, like all early varie- 
ties, it does not make a very high yield of forage. 

Schrock and Darso sorghums are both hybrid varieties which 
originated in Oklahoma and are well adapted to conditions in that 
State. They are not equal to the sorgos, however, as forage pro- 
ducers and are much inferior to the Sunrise and Dawn kafirs in both 
quantity and quality of grain. Sunrise Kafir is the outstanding 
variety of grain sorghum for forage purposes and has also produced 
the highest average grain yield. 


LAWTON, OKLA. 


On account of its proximity to Fort Sill, weather records are avail- 
able at Lawton for a total of 46 years. These records indicate that 
the normal annual rainfall at Lawton is 5 inches greater than that at 
Chilhcothe. (See fig. 3 and Table 1.) May, with an average of 5 
inches, is normally the month of greatest rainfall. During the period 
from 1917 to 1921, however, the average for October was 2 inches 
higher than that of May, principally because of the excessive precipi- 
tation in October, 1919. (See Table 1.) The extreme uncertainty 
of the rainfall at Lawton is illustrated by the October rainfall, which 
has varied from 0.03 of an inch in 1921 to 13.78 inches in 1919. | 

The normal amount and distribution of rainfall at Lawton is favor- 
able to the production of splendid crops of sorghum. (See Table 1 
and fig. 3.) In individual years, however, the variation from normal 
is sometimes so great that crop failure is unavoidable. This hap- 
pened in 1918, when an unusually dry autumn in 1917 was followed 

y a dry spring, there being very little effective rainfall from August, 
1917, to June, 1918. The result of this long dry period was a low 
yield of forage and no grain. 

Lawton has an altitude of 1,111 feet and, ike Woodward, Okla., 
is located well within the sorghum belt. Sumac and Orange sorgos 
and Blackhull kafir mature regularly except in years when their 
development is retarded by periods of drought. 

The actual and relative yields of grain and forage for each year 
from 1917 to 1921 are given in Table 9. These data include the 
principal sorgos and many varieties of grain sorghum, Sumac sorgo 
and Dawn kafir being used as the respective checks. 

Honey sorgo made the highest yield of forage during the test 
period but produced seed only one year. Orange sorgo was second 
in forage and matured seed three years. Sumac sorgo did equally 
well, producing only slightly less forage than Orange and a little 
more seed. 
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TaBLe 9.—Comparative yields of the different sorghum varieties grown at Lawton, 
Okla., for the 5-year period from 1917 to 1921, inclusive. 


| | | | 
| | Rela- 
| | | | i | tive; 
Ee cee * | | ver- _ | per- 
Variety. 1917 1918 | 1919 1920 1921 age. Check. | centage 
| | cor 
| | check 
oa cS Rat oF a aS a I IA MR 
Field-cured forage per acre (tons): | | | | 
Sorgos— | | | 
SUMaA Clete ee eee Pe Pp Ales || 75 Of 7. 53 9. 03 tay 183 5. 44 5. 44 100 
Orang erwin epee ee mah, enue PAP || PY 7.93 8. 66 6. 66 5.66 | 5.44 104 
JE ion Veni pe ee a eee co 1.57 |« 1.99 TAOS M 123 7. 35 6.19 | 5.44 114 
IR eCdPAImb Citas sas. eh ot | . 89 3. 85 3. 28 2. 81 2. 36 5. 44 43 
Back Aum|l Cite epee une OSS 153 3.85 3. 58 | 4, 22 2.85 5. 44 52 
Adricansmille tus sets as eee ese ee heats Salen 7.25 |. 4.95 6. 10 7. 38 83 
Grain sorghums— | 
Dawn kafine= 5 - eee ea 23 1. 50 4,78 | 3.15 | 2.53 2. 94 2. 94 100 
SWISS) Nehobys Ae ees ee 2. 49 1.30 4.88 | 4,28 3. 47 3. 28 2. 94 112 
Blackhulli kafir= 22-2222. 232: 2.98 1. 25 5. 05 3. 43 2572 3. 09 2. 94 105 
Ve aka finey nie e clea ele es le 2. 54 1. 54 We: 44 3.30 2. 66 2. 90 2. 94 99 
JBN OGIO Neth ee eee [eee a eae eepetier 52 | , 2.66 | 3.06 2. 86 2. 84 101 
Dwarf Yellow milo+_____:__- 13225) NSM On Oomlen 25,90 0 1.95 2. 94 66 
Nellowsrl Ome 1. 24 1.37) 6.10 2.65 | 0 PONY 2. 94 77 
Wihitenmil onesie aie ee eo 1. 06 1. 20 5. 10 Pater) | 9. (0) 2. 04 2. 94 69 
IG CEIL amen ae nee nbs RANE ee 1. 43 . 94 3. 90 PEN OY) 1. 80 2. 94 61 
SDUTglCteniba en sachet Sse oe Bee aia Vote eat 9 SHAS ilar 2. 45 2. 84 86 
Wreed\sorghums: oes ns sees . 68 678 | S20 1. 60 3. 19 1. 88 2. 94 64 
Darsovsorghumsss22- 2s 153 1.13 4.48 4.42 | 3.85 3. 08 2.94 105 
SPOR Ub eae ge OL aes ee erate J, DOS | UWL WO Ze ale BaS |. 2.68 2. 93 2. 94 100 
Manchu kaoliang___________- . 83 . 80 2.95 72, 93. || . 50 1. 46 2. 94 50 
PELUISSE TESOL EU Tine a | ert ee 5. 44 3. 91 4. 68 2. 84 165 
Threshed grain per acre (56-pound | 
bushels): 
Sorgos— | 
SLOMAMEN GS An is ee Ve a) ees 0 0 29. 5 30. 7 37.5 19. 5 19.5 100 
Oran geet ne Bee SS oad Se SV 0 0 29.1 24. 0 25. 0 15: 6 19. 5 80 
IONE, Saas Same ei eee eens 0 0 29. 1 0 0 5.8 19. 5 30 
IRG@Ol MON ee esece esos | 5. 4 0 32. 1 25. 6 DX, Of 17.8 19.5 91 
Blackall clase en 57 0 33. 0 29. 6 38. 6 21.4 19. 5 110 
PA TICAMETIN IG leew eee e eee et Sadie Sa eal. Be Ad ee 38. 8 33. 0 35. 9 34.1 108 
Grain sorghums— 
ID Aa) Gale 5 ee ae See je TGs, 2! 0 48.0 33. 0 28. 1 24.9 24.9 100 
Sunrise kafirs 22 see ees AP 0 39. 6 29.5 19. 6 PRN 94 24.9 85 
Black ull ikatite tree ene 26. 3 0 55. 4 36. 1 ay St) 29.9 24. 9 120 
Redika fina v)s 2 seman sae 2) 19.6 0 44.1 Bone, 28. 8 25) 1 24.9 101 
IB ISH OME ca lieertee woe sk ae ee Boe CAR 50. 0 45.1 47.6 30. 6 156 
Dwarf Yellow milo__.__...._| 114 0 45.0 29. 6 0 17.2 24.9 69 
ellopmilosss= fie wre! a eas 8.8 0 40.9 20. 4 0 14.0 24.9 56 
Wihitesmilose ete ee 8.7 0 38. 0 17.0 0 12.7 24.9 51 
Me terivan mea ented Lee ray DE 4.5 44.3 29. 6 0 18.1 24.9 73 
Spurietertha=s=2s5 see ea ee |e | ee ee 29.7 8.3 19. 0 30. 6 62 
Freed sorghum________------ (PP Saar. 20 31.3 6.8 16. 7 12. 4 24.9 50 
Darso sorghum __-____-__-__- Wod|| 2.0 62. 1 49.6 42.1 ayy Os 24. 9 130 
Shale yi ar ee a 81 2202, 0 46.1 22. 4 13. 4 20. 8 24.9 84 
Manchu kaoliang. -...__--__- oy Wes 40. 2 24. 0 4.9 15. 8 24. 9 63 
Husser sorghum ==" -2-2__-_2- [puecooey see eer ee ee 50. 0 29. 9 40. 0 30. 6 131 


Among the generally recognized grain sorghums, Blackhull kafir 
and a local variety known as Bishop kafir (a selected strain of Black- 
hull) made the best record if both forage and grain are considered. 
Bishop kafir gave such good results for the two years 1920 and 1921 
that it has been included in the record of these experiments. Milo 
made a poor showing at Lawton on account of its susceptibility to 
injury from chinch bugs. The milo crop was completely destroyed 
by these insects in 1921. 

Husser sorghum, a hybrid, did well in 1920 and 1921, making 7 
yeener less grain per acre than Bishop kafir, but nearly 2 tons more 
Todder. 


DALHART, TEX. 


9 


Weather records covering the period from 1908 to 1921 (see fig. 3 
and Table 1) indicate an unusually favorable distribution for the 
production of sorghums; 78 per cent of the yearly rainfall occurs 
during the growing season. ‘The rainfall during the period covered 
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by these tests was 1 inch above normal, and if it had been properly 
distributed it would have been sufficient every year except 1917 to 
produce a good crop. In fact, sorghum has proved to be the most 
dependable crop at Dalhart, both forage and grain. The small yields 
in 1918 resulted from the small amount of rain received during the 
last four months of 1917 as well as the low rainfall in June, July, and 
August, 1918. The last three years, 1919 to 1921, were exceptionally 
favorable during the growing seasons and the yields were above 
the average. 

Dalhart is located on the high plains of northwestern Texas, having 
an altitude of 4,000 feet. This altitude shortens the season some- 
what and interferes with seed production in some of the late varieties, 
such as Sumac and Honey. 

The actual and relative yields of grain and forage for each year 
from 1916 to 1921 are given in Table 10. Sumac is used as the check 
variety for the sorgos; and Sunrise kafir was chosen as the check 
for the grain sorghums, because it has seemed better adapted to 
Dalhart conditions than Dawn kafir. 


TaBLE 10.—Comparative yields of the different sorghum varieties grown at Dalhart, 
Tex., for the 6-year period from 1916 to 1921, inclusive. 


{ ' 
| Rela- 
. tive 
ae a } | - 5 Aver- | j2 per- 
Variety. 1916 | 1917 1918 | 1919 | 1920 1921 age. | Check. centage 
| of 
| | check. 
PT itl) a 
Field-cured forage per acre | 
tons): | 
Sorgos— 
SarinG..-- $s. geal ere 0.96] 238| 5.84] 5.48] 7.46] 442] 4.42 100 
Orange 22325 cee Re ee 1.08 1.88 | 5.36} 498 4.22 3: DO}, © 4.42 7a 
Honey 246 oe SES ie ea . 98 St oe SON (GGs 4.15 4.18 | -4.42 95 
Red Amber-= __ i ae 1.10 134] 3.58 3. 61 3. 06 2.54) 4.42 57 
Black Aniber< 9-222 22 2a 1. 24 1.31 | 3.70] 3.40 }_-_-_-2 2.41) 3.67 66 
Grain sorghums— 
awn katip = “22. 3 PAU Up Eases. Be ZOO te - 2048 A), 2.69 3. 09 2.51] 2.87 ST 
Sunrise Kafir_________ 2. 80 1.03 2:05 | > 3.44) 277 3.31 25Gb) 28 100 
Blackhull Kafir______ Pi) | ete Se 2. 30 ar cee 3. 97 3.03) 2 87 | 106 
Redikafir: (22 <4 te Ese See LR sss 2. 50 3.48 | 2.46 2. 87 | al 
Dwarf Yellow milo__ 16S he eee 1.35) 3.63 2. 68 3.38; 254) 287 sy 
Yellow milo_<___.._- 1G Fits eee Bi Os aene 3.16 3:06 (|? cee ae 95 
White milo: Sf sa Gy] ee ae es OOM . Sty cee ee 2. 5B lo. sae 92 
Meternta = -s°2 Fetes ASS AES es Se 1-18: 22h 3308 2.56) 207 2. 87 72 
Spur feterita:: So ee Bh Oe ae | 3.15] 229 2.50}; 2.65 3.17 M 
IDwarf Nears) fair ae eee pe ieee race 1.98 3.19 DTS ih. gitka de 86 
Freed sorghum -_____|_-____-- -64] .98/ 3.35] 3.00) 278) 215]. 25 35 
Darso sorghum. 2. =2-}_-5-- _)- 2O3-t™ iesbei) coGe In aes 3.91 2:69 | “2752 107 
Shiali=(26- g2ee i | iy 8) |e See (ee 273| 268 2. 33 | a 2. 87 75 
al Manehu-Kaoliang 22) BU Eee Sd: 2S Sa) PS Aaiaeee peeers PO ao PRY t v3 
Threshed grain per acre (56- 
pound bushels): 
Sorgos — 
SUENIAC es Ab he eee ee es Mes 18.2 a eee be 
Orange’ 2° jew tae EE Or, ARR! RE ee | (ray pa 0 18.5 1.4 40.0 ee ee 
LONG Y= = ie a ee ee ee ene: Een 13.0 | 0 3.6 88 [.23 2 eee 
Red"Amibers) ea ea eee 9.3 26.1] 246 5s 229 fk is SF eee 
Black AMpenss 2 Pee ee ahs Oe recede 8.0 1496.) (262 Bee ee 16:3 [i : : se eee eee 
Grain sorghums— | 
Dawn Kafir-________-- 1478. Pr fteS Sa 2 20a 19.9 23.3 85 
Sunrise Kafir_________ i rs) eee v | 4.6 38:6'{ - 23.0%), 30:8 23.3 23.3 100 
Blackhull kafir_____- AiOule 2 faa) ek 10.0} 42.0 | O | 344 18.3 23.3 7a 
Bedikafiry it 42 pt ieee: See 2.7 19. 6} 13. 4 | 13.8 | 10.4 23.3 45 
Dwarf Yellow milo_- y) YS ot Rane PN fe ce 0 55.5] 386] 462] 40.5 28.0 145 
Yellow milo______-_- AG 4 ieee at | 48.9; 67.0] 33.5] 346 23.3 148 
Winte milo == 2 134 |. ee 21| 48.6 ED if) eae a 33.4 21.5 155 
HFeterita-: = see iW AS tl eee eee ge 6.8 33. 6 28. 6 27.9 22. 8 23.3 oN 
Spur feterita__.____.._}___-. Soe Ev ae BA ote 36. 4 25. 0 29.3 30. 2 32.5 93 
Dwarf hegari:______- es ee RON Oe en 47.1 25. 8 40.6 | 37.8 32.5 116 
Freed sorghum: 22 4 Ue eee | 10.0 44.6] 29.4 31.9; 29.0 25.5 1i4 
Darso sorghum ______!|_--- PRET Oe toe hie oe 40.2 | 22.7 21.2 28.0 32.5 S86 
Shalt) 320) vel es OVI TS: 0 rf hig I 2.1 14.6 12.9 23.3 | 55 
Manebu kaoliang.-—-}_.----_-}s__1-_- 12.9 20. Goie® DG Bes. Fe 19.7 23.7 S 


: No relative yields for the sorgos are given, because grain yields for Sumac sorgo were obtained for two 
years only. 
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Sumac sorgo proved to be the best forage variety, with Honey 
second. Neither of these varieties produces very large yields of 
seed at Dalhart, but they ordinarily mature sufficiently to make a 
good quality of fodder. Seed yields have not been obtained con- 
sistently from the sweet sorghums; hence, no accurate estimate is 
possible of a given variety’s dependability in producing seed for 
sowing. This item is less important in sorghum culture than with 
many other crops on account of the small quantity of seed required. 

In the grain-sorghum class only two of the varieties made large 
vields of forage than Sunrise kafir, and this difference was small, 

7 per cent in the case of Darso and 6 per cent for Blackhull kafir. 
In yield of grain, however, the milos, both Yellow and White, ex- 
ceeded Sunrise kafir approximately 50 per cent. Freed sorghum 
made a better relative showing at Dalhart than at any other point 
in the sorghum belt, and this variety can be used to advantage here 
for late seeding. 

BIG SPRING, TEX. 


The weather records at Big Spring cover a period of 22 years from 
1900 to 1921. The normal rainfall is very low and, although a 
large proportion of it comes during the growing season, the variation 
in the total received annually is so great that in many years it is 
impossible to grow even such drought-resistant crops as the sorghums. 
(See fig. 3 and Table 1.) This explains the crop failures in 1917 
and 1918 when the seasonal rainfall was 4.25 and 6.88 inches, respec- 
tively. Even the native vegetation was unable to make any growth 
in these two years, and stock raisers were left with practically no 
forage, compelling them to ship large numbers of cattle out of this 
part of Texas. The total rainfall in 1921 was less than that of 1918, 
but the good rains received during May and June resulted in a fair 
crop of sorghum. 

Big Spring has an altitude of 2,396 feet and is located on shghtly 
rolling land. This station is on the southern edge of the sorghum 
belt, where climatic conditions make crop production precarious 
unless water is available for irrigation. Under these conditions 
cotton, sorghum, and cowpeas are the most dependable crops. 

The actual and relative yields of forage for each year from 1915 to 
1921 are given in Table 11. Grain yields are available only for the 
erain sorghums. Sumac sorgo was again used as a check for the 
sorgos and Dawn kafir for the grain sorghums. All of the sorghums 
included in these experiments will mature at Big Spring consistently 
unless their growth is checked by a period of acute drought during 
the summer. 

Honey and White African sorgos made the largest yields of forage, 
with Sumac a close second. The latter variety is more largely grown 
than the others, because seed of it is more easily obtained. The early 
varieties can not compete with later ones, such as Sumac and Honey, 
at Big Spring, where the length of the growing season is not a factor 
in determining values. ! 

Some unexpected results were obtained in the grain-sorghum tests. 
Schrock sorghum, Yellow milo, and Dwarf hegari, in the order named, 
were leaders in forage production. Through a misunderstanding, no 
grain yields were recorded for the varieties included in the test of 
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forage sorghums; and as Schrock, a hybrid sorghum, was included in 
this part of the experiment, no grain yields are available for it. 

Dawn kafir made the largest yield of grain, although Dwarf Yellow 
milo nearly equaled it. These two varieties are apparently the best 
grain sorghums for this region. 


TABLE 11.—Comparative yields of the different sorghum varieties grown at Big 
SEs Wier. aks the 7-year period from 1915 to 1921, inclusive. 


| | | Rela- 


| | | « 
| tive; 
Shae - = | abe ~ | per- 
Variety. | 1915 | 1916 1917 1918 | A) 1920 | 1921 | age. ikea aa 
age of 
check. 
Field-cured forage per acre (tons): | | 
Sorgos 1— | | | | 
Rumine eee nme se 10.01} 3.25) 0 0.39] 4.53] 7.75] 3.30) 4.18) 4.18] 100 
Oyanges sash eee ee | 6. 48 1.88 0 .36| 4.78) 4.67; 2 35 2. 93 4. 18) 70 
VOM CY ee ee ce ae | 7.87] 6.53) O . 30) 4.60) 9.88) 2.49) 4.52) 4.18) 108 
FRE GgAa ere ee 46 AOO LO 50| 3.41) 3.60) 1.98) 2.29) 4.18! 55 
BlacksAm per sass ean oe | 3.03) 1.65) 0 .41} 3.56} 3.49] 1.87) 2.00) 418) 4§ 
Seeded Ribbon Cane____-__-_-_- reer Pemeeee eeere cee eer 5.31) 4:88] 2.30) 4.16] 5.19] 80 
Wihiteestinicamess: nes 5 =e jane 3.38) 0 53 at ay4°) es 9) es ee C4 es | 108 
Grain sorghums— | | 
Dawn Katies eee ele We eebalty aba! ow 1.12! 3.49) 3.08! 1.75) 2.17 2.17 100 
Sunrise kafirs seses 2 ee ee 3 55) Devl 0 74, 4.18) 2.57) 2.10) 2.26) 2.17] 104 
Blaekhuliikcati eee oes oe | ees ee 2eploin O 83) 3.56) 3.85) 1.78) 2.02) 1.85 109 
Redykatinag ee. s nae 2 52| ete) nO 65| 4.06) 2.98) 1.56) 1.84 2.17] 85 
Dwarf Yellow milo_...._-.___- 5, 18) 1514) 7710 54| 2.38! 3.63) 2.07; 2.13) 2.17] 98 
Siellowsmil Queen et eee | 4.26} 2.94) O 1.15) 3.00) 4.738) 2.05) 2.59) 2.17] 119 
Wihifemmiloeeeck San 22 Fa! 4.05} 2.29) 0 49| 2.52) 2.58). 1. 81) 1.96} 2.17) 90 
Metenitas- eee) oe Se SS 2.19} 1.87) 0 32) 1. 73 21D ALAGS LOO) ie 17; 69 
iDwartiheganiect ots cn. sete are Re seee | 4.46) 0 1.17) 1.89) 3.80) 1.50) 2.14) 1.85) 116 
iHreedisorg hum ss) sss eae 2. 34)< 92.711 10 1,13) 3.02) 2.20) 1.74) 1.88) 2.17/ 7 
ID ArSO;SOnE UM ee ee | 2.59) O 29| 3.49] 3.00) 1.57] 1.82) 1.85] 98 
Schrock sorghum_-.----------- [Eee rane | SZO5ors | 2a 2ale 4.16 3.58 1.73/ 2.48) 1.85 134 
Shaler ieee hee aioe [ae e200 90} 2.84 4.85) 1.45) 2.06) 1.85 11t 
Manchu kaoliang oo 2a 22 2-2- ===) 398|5- eee [See ys ae 2 2516| 22600. 1509)" 1573] eoalt 56 
Blackhull kag Hanes Ss eee ess Eee ES eee Eee el ee A 2.34, 1.79) 1.33) 1.82) 2.77 66 
Threshed grain per acre (56-pound | | 
bushels): | 
Grain sorghums— | 
IDaAwokan tess aoe LY eee | 40.3 | 15.2 0 3.0 | 48.0 | 41.5 | 20.9 24.1 24.1 100 
Sunrisevkafirs 22 een Saas: | 26.4 | 28.2] 0 3/1385 1 318i) 35960) 2259") ean 95 
leibyelid oye! Vevibp ee Se oe 18.4 0 0 39.2 | 44.6 | 18.9 | 20.2) 21.4 94 
Redtkafinaes 3592s See eet 2259) | 10284" 0 .6 | 43.7 | 32.0 | 16.3} 18.0| 241 75 
Dwarf Yellow milo___________-| ATE ON a daOnaO 268) |, 3éd | 3956) |) 2958) | 2osonl eae 98 
Yellowaniil sees ee ee RNG Uhe ons 3.3 | 39.5 | 39.9 | 19.0] 21.9} 241 91 
Wihitenmniloseies= 2218 Set ee 25.0 }- 16. 1 0 5.3 | 36.3 | 26.1 | 19.4 | 18.3} 24.1 76 
Meter bases eee eee dr Se 33.0 | 22.9 0 05 20a0 e2oe lol SS One liga eo see 77 
ve Negaripeyeesee See ae ee AEE eS | Safe eRe 2852) (73417) 20M A s2Ik On Gas 57 
EA, OE alee ee | 24.6| 0 .7| 25.5 | 55.5| 82|19.1| 214 89 
TNeHG KAQMANG ES eee 1 Aa Ya ie a Uy RE pt) Se 23.9) | 1858) |. 16:8) | 18 1) 9 Siav 48 
Blackhull kaoliang___________- eee See (a ork || SE 33.0 | 27.4 | 20.2 | 26.9] 36.8 73 


— 


1 Grain yields were not obtained from any of the sorgos, nor from Freed, Darso, and Schrock sorghums, 
TUCUMCARI, N. MEX. 


Climatic conditions at Tucumcari, where the normal annual rainfall 
is only 17.4 inches, resemble those at Big Spring, Tex., not only in 
respect to the total, but also as regards the variation in seasonal rain- 
fall. A slightly larger proportion of the total rainfall comes during 
the growing season at Tucumcari; soil blowing is also a factor of 
more importance than at Big Spring. On the ‘whole, therefore, the 
chances of getting a pr ofitable crop are about equal at the two places 
and considerably less than at Delhart, Tex., where the total rainfall 
is about the same. 

Tucumcari is nearer the mountains and has a higher altitude (4,194 
feet) than any of the other field stations in the sorghum belt. This 
altitude, however, when considered in connection with the latitude is 
not sufficient to limit sorghum production. 
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The actual and relative yields of forage for each year from 1914 to 
1921 are given in Table 12. Grain yields were not obtained consist- 
ently for the sorgos and are therefore available only for the grain 
sorghums. Sumac is used as a check for the sorgo varieties and Dawn 
kafir for the grain sorghums. The growing season is sufficiently long 
at Tucumeari for varieties like Blackhull and Red kafir. 


TaBLE 12.—Comparative yields of the different sorghum varieties grown at Tucum- 
cart, N. Mex., for the 8-year period from 1914 to 1921, inclusive. 


] ] ] 
| 


Rela- 
| wn | tive; 
5 rele | ver- per- 
Variety. 1914 | 1915 | 1916 | 1917 | 1918 | 1919 ; 1920 | 1921 age. (Check aaie 
| | age of 
| check. 
Ls a Lee 
Field-cured forage per acre | 
(tons): | | 
Sorgos— | 

Sinan eros: aes SU EASA ee 6.02 | 6.03 | 6.57 | 5.43 | 0.65 | 4.10 | 2.55 | 3.85 | 4.40; 4.40 100 
QOrantetet— 5265. ee ay |} GEO) CECT) BH). |) EA) | eee | 1.41 | 4.50} 3.35 | 4.44 | 75 
EVONG yee See 6.13 | 5.89 | 6.31 | 5.77 | 1.25 | 5.25 | 2.22 | 4.94 | 4.72 4, 40 | 107 
IRedsAanbers 2. 22s ies 3.51 | 4.20 | 2.28 | 2.87 | .60}| 1.70] 1.28] 1.81 | 2.28; 4.40 | 52 
Black Amber__---__---- BlOGr Asma 2n527| 2:42) 68a 105 joa lee 2.29! 4.80 | 48 
ID ALCOA, Joe Vr eI Le IGA 2820 a SES SEY Se feo 8 ee el 2 Se eee hie 
DiwanivAsh bunnes sess) laa Pi ve Pe SQ) eC Cay PE BS Wel ame aay a ee | 5G) = eae Be ET 
WVROT caries Seaee Sy tee cee |e aac | g Bs BO Bay Gia ee SS) EE aE Sve esta eae eO EL SARE A. oe 
Wollier-224 5255: 6 3 Pare |e hes ATM | OPA See 2 fete Bereta ARO aie Seve slee Bareke|_ Sede 
iWwihoopers== =~ 2 =< oe es Pipe eo Ze CS) eel ea ee ee Se ee FO ee ee Poe 

Grain sorghums— | | | 
ID awnlkannr =: Sf OLA || PO AZ aval slOF | Ae 58) 387i 1.66 | 1.63 1. 63 100 
Sunrisekanre 2. a pouege |e a snee PGSe leas Sone e280] 190) fds 51 |2050 Ff 2.85 |. 1244 128 
Blackhul kei epee 3.000 1.82 | 2.07 } 43 | 15701 1.74 | 2.44 ! 1.89 | 1.55 122 
RC Gykatir 22 x ep a Se 2.97 | 2.00 | 2.31 | -15 ) 2.05 | 1.44 |______| 1s Sp) Tees 4 119 
Dwarf Yellow milo_____ SOA G2n | wleat Gal see Lon ese! .s20u lols 03) (eto 724) 14 il 1.63 | 7 
Niellowsmilo Sse as Bet Mee | is BYAd Tee | eee ee 7By | aera 1. 43 1. 62 | 88 
White mitoses ee ZaOZe e200) is O2 ee OONl soos 590), ba44 |e see elo Onna 62 93 
Heteritari: Seas 24 2.91 | 2.06} 1.12 | 1.20} .138 | 1.05 | 1.23 | 1.05 | 1.34) 1.63 82 
SDUGHECC II tame meen eet i ee | ee eee | a oe IEEO GS) Pesala rie || ales) 115 
IDiwartheganiza = Sea | 5 er ZY OsOGs| eee aa |ase eee eA 1.56:| 2.46 | 1.62 | 152 
Freed sorghum --~------- 2.51, | 2.82 | 1.47 | 1.36 | .10 | 1.20 Soniesaes lA eLG2u 91 
Schrock sorghum -______- feck fe Zehon wosecon 400. aa eee eee ale nee | 3.53 | 2.05 | 172 
Darso sorghum _________ | ee Soiile ein Oslin ee4 on ae = Pr Sy Ie | aletehey || OF Aa) |) a a 126 
pS] S UUs = 2 Soe op eee ee are eae a Ore a 2 tO 40) el SOs aie DOM els ouie lege 105 
Manchu kaoliang______-_| TPs Satay (ool eee een AR |S Peh eS GOW ese 4 O4 Fest 66: | 57 

Threshed grain per acre (56- : | 

pound bushels): | | | 

IDawnekatin= at see ete 26.0 | 41.7 | 14.3 | 18.2} 0 15.0 | 14.7 | 16.8 | 18.3 | 18.3 100 
SUNTISG Katinas = en ee ee hoya eee 1ARSU polaris] 0 LOSS 1820) 2898 lath) 1530) | 125 
Blackhull Kafir 22222-22232. es = | 31.6 Toe Wee! 0 18.1 O28 e200) | Wd: 3 17. 2 | 89 
Redkkafir=5= = 6525) 5.35 aaa 34.0] 8.9 | 18.9] O 17.4 ; 12.7 | 29.5 | 17.3 | 17.2 | 100 
Dwarf Yellow milo________- | 47.0 | 26.5 | 18.5} 8.4] 0 ORS) | LoS S39 | 7a 1853) | 93 
VGH Oe ING a a Seek se 38.8 | 17.5) 12.7] 8.4] 0 ASW) ENS eee 13.7 | 18.6 | 74 
Man IGesmil Osa or eee SE a hay 4) OS) 4) Sh 5 9.9 0 Sad; (Loss| asa | 14.9 18. 6 | 80 
HCTERILAY S —eeteee Bee Se | Sole 2380 |) 1256 ONS 0 ONSn 20S ON ULES | L552 18.3 | 83 
SUTIN 22 ee ae ee | ee ee re ee ee 9.6 | 22.2 | 24.3] 18.7 15.5 | 121 
Danie ganten so ee ST LO ee |e ee || ae Se ee 1QNG IP Ale on e654) 131 
Freed sorghum __-_--------- ae a fee ea 8.8 | 15.4 | 0 TOSS¥ (os a|| == see O10 3) eel 22a 65 
Schrock sorghum __________- ces | 2 poe QI WhO De es See |S e ar le eeee 20.7 | 16.3 | 127 
WMATSOMOre Munn sete oe | Pe BY yet Pain (RE 205 92059) (25507) 20534); 15583) 128 
Shall sa ee oe fee eae! rete S| |e eae 14.9 0 14.8 | 17.4 | 25.0 | 14.4 12.9 | 112 
Manchu Kaoliang_______-__- WeTOR S| 145 Oh Meee | Sw 4a Ee Open eek ae ROM eee | TS ORP 20515) 55 


1 [Interpolated yields. (Yieldof Dawn Kafir in 1914: yield of Sunrise kafir in 1914: : average yield of Dawn 
kafir, 1916 to 1921: average yield of Sunrise Kafir, 1916 to 1921.) 


Honey sorgo made the largest yield of forage, with Sumac second, 
the relation between these two varieties at Tucumcari being almost 
the same as at Big Spring, Tex. Here, also, the availability of seed 
makes Sumac the more popular variety ‘among farmers. Early 
varieties do not yield so much forage as the later ones and are of 
little importance in this region except for late seeding. 

It is difficult to decide from the data which are the leading varieties 
of grain sorghum. From a forage standpoimt Schrock sorghum, 
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Dwarf hegari, and Sunrise kafir have made the best records. In 
grain production Dwarf hegari leads, with an average yield 31 per 
cent larger than the check. Next in relative yield are the Darso 
and Schrock sorghums, both hybrids with seed of somewhat lower 
feeding value than either of the other two varieties. Sunrise kafir 
and Dwarf hegari deserve consideration as dual-purpose sorghums, 
even though Dwarf milo is generally recognized as the leading grain 
sorghum in northeastern New Mexico. 


NORTHERN GREAT PLAINS. 


Sorghums are of little importance in this region outside of South 
Dakota. The limiting factors are both temperature and rainfall 
and in contrast to conditions in the southern Plains temperature is 
perhaps the most important. Only very short season varieties, like 
the Dakota Amber, mature with any degree of regularity, and even 
that variety 1s injured frequently by frost in the Judith Basin. 
Corn is preferred by farmers on account of its ability to grow at 
lower temperatures than sorghum and also because it usually pro- 
duces some grain. ‘This is true even in most parts of South Dakota, 
where the sorghums outyield corn. 

The fodder yields obtained from sorghum varieties on departmental 
field stations in the Northern Plains are given in Table 13. Forage 
yields are also given for corn, in order that a direct comparison may 
be made of corn and sorghum under these conditions. 

The results at Redfield, Ardmore, and Newell, S. Dak.. and at 
Sheridan, Wyo., plainly indicate that the early varieties of sorghum 
will produce larger yields of fodder than corn in South Dakota and 
the lower Arges of northeastern Wyoming. Where sorghums will 
mature and make from 25 to 50 per cent larger yields than corn 
ney should be used as silage and fodder crops in preference to the 
atter. 

In most parts of North Dakota and Montana corn ordinarily 
equals or surpasses the sorghums in forage yields. Minnesota Amber 
and Red Amber both outyielded corn shghtly at Mandan, N. Dak.; 
but neither of these varieties matured regularly, and immature sor- 
ghum fodder is poor in quality. The Dakota Amber sorgo matures 
in most seasons at Mandan, but its yields of fodder are almost 
exactly the same as those of corn. 

The difficulties attending the growing of sorghum in the Northern 
Plains are not fully apparent in the table of yields. Even at Red- 
field and Ardmore the Red Amber sorgo can not be depended upon 
to produce viable seed for the next year’s crop. Farmers growing 
this variety would therefore be forced to ship in their seed from 

oints faeiien south or east. Red Amber usually heads in South 
iakotn and develops sufficiently to make a fairly good quality of 
fodder. It seems probable, therefore, that the larger vields of Red 
Amber would justify the yearly purchase of seed. 

At the Judith Basin Field Station, Moccasin, Mont., the Dakota 
Amber sorgo has been under test for seven years and has never fully 
matured. In 1916 it had reached a height of only 12 inches when 
cut September 15, and in 1921 was only 2 to 3 feet high when struck 
by a killing frost September 9. 

At Havre, Mont., the results have been similar to those at Moc- 
casin, and the average yield is only half that of corn. 
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TaBLE 13.—Forage yields of sorghum varieties and of corn grown ai eight stations 
in the northern Great Plains area, for one or more seasons in the 9-year period 
from 1914 to 1922, inclusive. 


[The official titles for certain of these field stations are as follows: At Newell, S. Dak., the Belle Fourche 
Field Station; at Mandan, N. Dak., the Northern Great Plains Field Station; at Moccasin, Mont., the 
Judith Basin Field Station. The fodder was field cured, except that all yields at Havre, Mont., and those 
for 1922 at Redfield, S. Dak., are on an air-dry basis. The yields given in the “Average of corn”’ column 
are the average yields of corn for the years in which the sorghum variety opposite was grown.| 


Yields of fodder per acre (tons). Average of—j Sor- 
ae ghum 
Station and variety. | Tee 
1914 | 1915 | 1916 | 1917 | 1918 | 1919 ; 1920 | 1921 | 1922 pee Corn. age o 
corn 
| | 
Redfield, S. Dak.: | | 
Dakota Amber sorgo-_| 4. 45 |_.___- S289) P2150) eee 3.07 | 4.22 | 3.35 | 2.74) 3.46] 3.04 114 
Minnesota Amber | | | 
SOncOnee es = PAE heGk GUL | ee Gl |) 855 Wesco se 3.48 | 6.48 | 5.20 | 3.16 | 4.56 | 3. 04 150 
- Red Amber sorgo.----| 5.65 |.----- er SON | RAstOn | eee 4.55 | 7.74 | 5.79 | 3.01 | 5.55 | 3.04 183 
Barly White milo= 222) |2255 = [seein AS Ot P24 oilos| eae 3.06 | 5.33 | 4.80 | 2.82) 3.91 | 3.20 122 
Brown kKaoliang______- Dr BO al ica hana iaics eet fi ces elt | apnoea POS WBE P40) OL Tiss) BEGAN GRA} IT ON Oy! 95 
Kaoliang X sorgo_____- a ep Pel (a a @ 62 | 8.29) | 3.58 | 6.50 | 38.51 185 
Freed sorghum_-_-_-____- Ad te eens | eae Pees 2 ia Se | ene 3. 59 | 5.75 | 4.41 | 2.08 | 3.59] 2.94] 192 
FENUISSE RES One icine earn eigen Eee es lad ar pel ee a A 6.81 | 4.41 | 2.50 | 4.57 | 3.51 130 
COT e ete in Se BOs: Beak ZN Bye LOD O20) eee PAO eb tetlp CS 77h |) lets es a} Bi Oe eke 
Ardmore, 8. Dak.: | 
Dakota Amber sorgo_-_|_____- AEG. | BYES} ene 72883 | MoD ale CB} Boe ese 2586 | 2:18] 13 
Minnesota Amber | 
SOLD Oya see ea ae &, 7a) |) CSS) |e 3}, (oe. | PE Ol] KN) | SOME ots att cO 
Red Amber sorgo_.-__|_-___- 1 931 QO Ioncsne A @2 1 BO) || 2, 7a eae ee ee 4.36 | 2.18 | 200 
Orange sorgos eee eee 7580) |) GG lees CAN Ce |S dA |e OS) Wes ene EOS 7B) Sake) 
Blackhlkatines ste eee BGS | Bb 88) Necence S27 1 &O: | PAC enna sale SLO eel S e145 
IDveyei open lL ee ANOS |G OT Noe De So WL AGSm eas ee 3.01 | 2:32 130 
Niellowannt] ont ee | DES (ew || ¢o0W Ea Sh Tl find ito: San ee ae IR es eee AS2o 2ioe 183 
ID war fomtlom-sse ees eae ee BAW) | Bye Nek eaoa| betes OAs | ee PIA Bee aS BEAL 2 ats) 145 
Hetenitasese sees worn SHOUD | 2H48) nee 25627 ela o2 | see | oer Se OP ak 2.34 | 2.32 101 
éerolian peer ae | re AT |) 8420) loose oA | peer a fens esl ea wenaya | ORG ee 2 Sho | P47 yp Ae 
Freed sorghum...__-__|_...-- AS (Vial ser 4 oo tes tel ee ele Le 3. 74 | 3.27 114 
Bonu western Dent 
is a5 iN OP See eaten (See he SRO OM eoaO Or see eG 4uleple Oneal G4 ses OUTS eee 
Neel S. Dak.: 
Dakota Amber sorgo._| .86 | 3.23 | 4.83 | 1.65 | 3.85 | 0 2.95 | 1.23 | 2.98 2.40 | 1.91 12 
Conners see Ae eee se 58 | 2.95 | 2.29 | 1.80 | 2.69 SUB PACH ss | BEAT eRe eas BTA Le a See 
Sheridan, Wyo.: 
DakotasAmbersorgoss; 2 esa | eee 1.50 | 2.37 | 0 2UZE 93) | 2579 SOM La 28 121 
Red paper SONG 0 es |e Strat ee ah eS 1.27 | 2.33 | 0 1.68 | .43 | 4.95 | 1.78 | 1.28 134 
(COE YS Soo a oe eae ea ee L178} 251 5 ke} I) igapl OO eran | eee He Ps} lt See 
Miata N. Dak.: | | 
Dakota Amber sorgo._| 2.84 |:1.35 | 2.44 |-_____ ODN lelo4e lon lses4o0 leo 1.89 | 1.88 | 100 
Minnesota Amber 5; | 
SOLOS see eee et 3.19 SO 2a 2aOSe lode | 2al2n 2G Ia See 2. 67 2.02 | 1.93 108 
Red Amber, Soro s2=-2| 3552) | 188) 13.72) 11.55 | 2. 12 || 2:44 | 1.02 | 3. 35 2.45 | 1.93 127 
Peter Gane was eke re (Pye t. 1.09 | 1.83 BOOM ae = eee ES Cie | ees ees [i evel Erase 1.41 ; 1.90 | 74 
Brown kKaoliang._-_-__|.-:_.- Uns |) PAPAL Tey The Ne ye Soh aN fol ne ee es Ea 1.34 | 1.89 | 1 
Northwestern Dent : | 
COMM =e see ake QM esl 2A O04 eer n Masel elon) ly2sn| OOM Me ose) 2206) |a=e =e Te fete) Ne ete 
Dickinson, N. Dak.: | | 
DAKO TApAMDEEISOLLO nome ae en |e al eaten (CCl 2 Tey |) Ope ease Wee) |) Os 68 
SO ORME RE eae ee 1.49 | 1.67 | 2.18 OGM leOn | le O4s P2548 oS e245 deere LOM ease 
Moccasin, Mont.: | | | | 
Dakota Amber sorgo-_|__-__- O(a el 4b | emai cera Olea | So a 0 1 @v 7 GES 5 CAN | OE GY 27 
(Gonner = ee 2alGe poy LOM 25218 | S68" 3508 SCL || PA Zhsh i Pa blay: || D2 (FS te BS nes D2) | see 
Havre, Mont.: | | 
Dakota Amber sorgo_-_|__-___|------ [Pecormtes ace deceit le Nee 0 OS THON tate) .86 | 1. 46 | 59 
IRYz10 | /,\aa0l OTE CEO CO el ee eee eS Eee 0 1.31 ol . 54 | 1.46 37 
Cornice set eo (cial aces Ny PA PBN | 9 GP . 75 SPP3 | US GO | Nees Ab Shy |e es 1.16 |j2=52=2 


i Interpolated yield. (Six-year average yield of corn: 6-year yield of Dakota Amber: : yield of corn, 1917 : 
gid of eros Amber sorgo, 1917.) 
2 Frosted. 


SUMMARY OF VARIETAL EXPERIMENTS. 


The results obtained at experiment stations and the experience ot 
farmers indicate that the sorgos (sweet sorghums) are superior to 
the grain sorghums whenever forage alone is desired. In hay, fod- 
der, ‘and silage yields, well- adapted varieties of sorgo have excelled 
the best varieties of grain sorghum in every part of the Great Plains 
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and in other sections where sorghums are grown. Sorgo hay and 
fodder are generally acknowledged to be of better quality or at least 
more palatable than the hay and fodder of grain sorghums, and 
recent feeding tests have shown that there is but little difference in 
the feeding value of the silages. None of the sorghums are reliable 
grain producers in the Northern Great Plains. For forage, corn, 
millet, and the small grains are preferable to sorghum in North 
Dakota and Montana, but the early varieties of sorgo make higher 
yields of fodder than the above crops in South Dakota and yield 
equally as high in northeastern Wyoming. 


SWEET-SORGHUM VARIETIES 


The Dakota Amber, an early dwarf strain of Black Amber devel- 
oped by A. C. Dillman (5), is the best variety discovered so far for 
North Dakota and Montana. It needs only 85 to 90 days to mature 


Fic. 12.—Dakota Amber sorgo at Hays, Kans.,in 1919. Seeded May 29. Photographed August 27. 


and is a sure seed producer (fig. 12). In South Dakota and north- 
ern Nebraska Red Amber makes larger yields of fodder than Dakota 
Amber, but does not regularly produce germinable seed. The choice 
between these two varieties in this section, therefore, will depend on 
whether the farmer is willing to buy his seed for sowing purposes. 

Red Amber requires 90 to 100 days for maturity and is better 
suited to conditions a little farther south in Nebraska and northern 
Kansas. It has a good performance record at Hays, Kans., and was 
recommended at one time (7) as the best variety for western Kansas. 
In the last few years, however, Red Amber has shown marked sus- 
ceptibility to head smut and a slight tendency to lodge when the 
growth is heavy; because of these weaknesses the variety is losing 
favor. 

Black Amber (F. C. I. No. 7038) is a leafy early-maturing strain 
developed by selection at Hays, Kans. (Fig. 13.) In length of 
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growing season it is intermediate between Dakota Amber and Red 
Amber, requiring an average of 90 days for maturity. This variety 
and Red Amber are the most reliable forage crops for southwestern 
Nebraska and northeastern Colorado. 

The Leoti Red is a sorgo variety brought to the vicinity of Leoti, 
Kans., about 25 years ago from Muncie, Ind. It is from three to 
eight days later than Red Amber, according to the tests at Hays, 
Kans., very uniform in growth, and a good seed producer. (Fig. 14.) 
Leoti Red yields about the same as Red Amber, has less head smut, 
stands up well until ripe, makes a good quality of fodder, and is a 
promising variety for western Kansas and southeastern Colorado. 

Orange sorgo is one of the older and well-known varieties which is 
still being grown extensively. It1is of most value, however, in eastern 
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Fic. 13.—A leafy strain of Minnesota or Black Amber sorgo at Hays, Kans., in 1919. Seeded 
May 29. Photographed August 27. 


Kansas and Oklahoma and the more humid region east of the sorghum 
belt. A variety known as the Kansas Orange *° has been under test 
at Hays, but it requires 110 to 115 days for maturity and is therefore 
not adapted to points so far west. It is one of the best silage varie- 
ties for eastern Kansas. A strain of Orange known to be representa- 
tive of the variety has been under test at Chillicothe, but was found 
less productive than Sumac. 

The Sourless, a sorgo variety known in some localities as White 
Orange, resembles the Orange very closely except for its yellowish 
white seeds. It is most popular in southwestern Kansas and is grown 
very little elsewhere. Its forage yields at Hays, Kans., have been 
very good, and the variety appears worthy of more consideration. 


!) This variety resembles Planter sorgo and is probably only a selected strain of that variety. 


90483—24,——-4 
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Sumac sorgo is the leading variety of sweet sorghum throughout 
Oklahoma and Texas. It is too late for Kansas, requiring approxi- 
mately 124 days to mature at Chillicothe, Tex. Tests at all the 
Oklahoma and Texas field stations have uniformly placed Sumac 
among the highest yielding sorghum varieties. Other gcod features 
of Sumac are its uniformity of growth and its leafiness, besides which 
it seldom fails to produce seed except in the Panhandle districts of 
the above-named States. (Fig. 15.) 

Early Sumac (F. C. I. No. 02552) is an early strain of Sumac devel- 
oped at Hays, Kans. It ordinarily matures in 100 days and pro- 
duces good yields of forage and seed. Early Sumac is leafy and is 
a first-class forage variety except for a slight tendency to lodge. 


~ 


Fic. 14.—Leoti Red sorgo at Hays, Kans., in 192: 


Seeded May 20. Photographed August 31. 


Honey sorgo, also called ‘‘ Japanese cane”’ and ‘Japanese seeded 
ribbon cane,” is perhaps of most importance as asirup variety. Itis 
leafy, very juicy, and sweet; producing good, palatable forage and a 
better quality of sirup than rani under climatic conditions where 
it will mature. At many of the field stations in Oklahoma and 
Texas, Honey made larger yields of forage than Sumac, but it rarely 
matured seed. The average growing season for Honey was 137 days 
at Chillicothe, Tex. This variety is best adapted to eastern Texas, 
southeastern Oklahoma, and the States east of this district, in which 
territory it is deserving of more extended use. If good, pure seed of 
Honey could be obtained regularly, a much larger acreage of it would 
be grown. . 

White African sorgo is a variety but little known, yet possessing 
considerable promise. The stems are coarse and not so leafy as are 
those of Sumac, resembling the Orange more in this respect. White 
African matures in 122 days at Chillicothe, Tex., and may prove 
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valuable as a silage producer in eastern Kansas, Oklahoma, and 
Texas. The seed being white should be nearly equal to the seed of 
grain sorghums in feeding value, but it is at a marked disadvantage 
commercially, because a large percentage of the glumes remain on the 
seed after it is threshed. 

~ Gooseneck sorgo, often sold by seedsmen under the name of ‘‘ Texas 
seeded ribbon cane,” requires the longest season for maturity and pro- 
duces the highest forage yields of any of the commercial sorgo varie- 
ties. The fodder is extremely coarse and difficult to handle, however, 
and there are many seasons in which it does not mature seed, even as 
farsouth as Chillicothe, Tex. Insome localities it is highly esteemed 
as a silage variety. 


Fic. 15.—Sumac sorgo at Chillicothe, Tex., in 1922., Seeded May 19. Photographed August 23. 
Note the uniformity which has been attained with this variety by continued selection. 


GRAIN-SORGHUM VARIETIES. 


Many farmers prefer a variety of sorghum producing both grain 
and fodder of good quality,in which the kafirs are supreme. The 
earlier varieties of kafir can be grown successfully from Hays, Kans., 
southward. North of Hays grain-producing sorghums are of little 
importance. 

The quality of kafir forage is better than that of milo or feterita, 
and for this reason many farmers persist in growing kafir even 
though they obtain larger grain yields from milo and feterita. It is 
often asserted that well-cured kafir fodder is as palatable to livestock 
as the fodder made from sorgos and equal in feeding value. 

Pink kafir, a variety very largely developed at the Hays experi- 
ment station, is perhaps the best for that locality for both forage 
and grain (fig. 7), although dwarf strains of Blackhull are strong 
competitors of the Pink. This kafir will mature in approximately 
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110 days; and the better strains of 1t are dependable grain producers. 
Its field of greatest usefulness is in west-central Kansas. Pink kafir 
requires too long a growing season for the extreme western part of 
Kansas, and in the eastern and southern parts of the State Blackhull 
kafir ordinarily outyields 1t except on the poorer soils, where Pink 
is more likely to mature a grain crop than Blackhull. 

Blackhull kafir, or Standard Blackhull, as it is often called, is the 
best-known grain-sorghum variety. It requires approximately 120 
days to mature and therefore is at home only in the eastern part of 
the sorghum belt, where the rainfall is more abundant and the 
growing season longer. Blackhull kafir can not compete with the 
earlier maturing Pink and Dwarf Blackhull kafirs west of the ninety- 
eighth meridian. Kast of this lne it will no doubt continue to be 
the leading kafir variety. The Blackhull kafir which is now being 


Fic. 16.—A field of Dwarf kafir at Lawton, Okla. 


grown in this region is not, however, so tall as it was formerly, because 
farmers appreciate the greater ease of harvesting a crop where the 
stalks are 6 feet or less in height. 

Dwarf kafir and Dwarf Blackhull kafir are names applied to small 
early-maturing strains of Blackhull. Under the climatic conditions 
existing in the southern Great Plains Dwarf kafir matures in 105 to 
110 days at a height of 44 to 50 inches. Its short growing season 
permits its successful production at higher altitudes and im regions 
of lower rainfall than the Blackhull or Pink kafirs. (Fig. 16.) 
Dawn kafir is a strain of Dwarf kafir developed by C. R. Ball, of the 
Office of Cereal Investigations, at the field station at Amarillo, Tex., 
and is the leading variety of Dwarf kafir. 

Sunrise kafir is an early sweet-stemmed strain of Blackhull selected 
by C. R. Ball from the same hybrid parent that produced Dawn 
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kafir. It matures in practically the same time as Dwarf kafir, but 
grows as tall as Standard Blackhull. The sweet, juicy stems give 
imecreased palatability to the fodder, and on this account it has a 
limited field of usefulness. It is appreciated most in northwestern 
Oklahoma. The fact that other varieties of kafir make higher grain 
yields will prevent a very extensive production of Sunrise. 

Red kafir has been grown throughout the sorghum belt almost as 
long but not so extensively as Blackhull. Many farmers claim that 
Red kafir is earlier and more drought resistant than Blackhull, but 
experiments have not supported this theory. It is adapted to the 
same district as Blackhull and will make about the same yields of 
both fodder and grain. (Fig. 17.) The fact that grain markets 
prefer a white-seeded kafir has no doubt helped to limit its production. 


Fic. 17.—Blackhull kafir (left) and Red kafir (right) at Chillicothe, Tex., in 1922. Seeded May 19. 
Photographed August 23. 


Dwarf hegari, a variety of sorghum more or less intermediate in 
character between Blackhull kafir and feterita, has been most suc- 
cessfully grown in the irrigated districts of the Southwest, particu- 
larly in the Salt River Valley of Arizona. The forage. would rank 
with that of the kafirs in quality were it not for a tendency of the 
variety to produce many coarse tall hybrids of unknown origin. 
The grain is of excellent quality, but its production is most uncertain 
under droughty conditions. It has often made good yields of forage 
and grain in the sorghum belt, but is so extremely variable in its 
habit of growth and its maturity that further work in stabilizing it 
will have to be done before it can be recommended for general use. 
There seem to be in this variety good possibilities for selection. 
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When forage is a secondary consideration and an assured grain crop 
is desired, the milos and feterita are preferable to the kafirs under the 
more adverse conditions in the western part of the sorghum belt. 

Dwarf milo is by far the best variety of this group and makes up a 
large proportion of the grain-sorghum acreage in western Kansas, 
Oklahoma, and Texas and in eastern Colorado and New Mexico. It 
matured in 103 days at Chillicothe, Tex., 105 days at Hays, Kans., 
and 113 days at Amarillo, Tex. The longer season at Amarillo was 
largely the result of summer droughts. The yields of forage and 
grain have been consistently good. (Fig. 18.) Dwarf milo is pre- 
ferred to feterita by farmers because it is easier to obtain a good 
stand of the milo, it does not lodge so frequently, matures more 
uniformly, and the seed shatters less. 

Karly White milo has made the largest grain yields at Hays, Kans., 
but is of little value from a forage standpoint.. Excepting Freed 


Fig. 18—Dwarf milo at Hays, Kans., in 1920. Seeded June 2. Photographed September 13. 


sorghum, this variety is the earliest of all the grain sorghums, matur- 
ing in 90 days at Hays. Early White milo has slender pithy stems 
and few leaves and lodges rather easily. It will no doubt be grown 
very little except under the most severe conditions. 

Dwarf White milo is a companion variety to the Dwarf milo 
(yellow) and very similar to the latter variety except for its white 
seeds. It matures at practically the same time and seems adapted 
to the same conditions. This variety is a late acquisition and may 
be improved by selection. At present it yields less than the Yellow 
milo. 

Feterita has made a good record under experimental conditions, 
especially at Hays, Kans., and Chillicothe, Tex. (See figs. 8 and 9.) 
This record was due in part, at least, to the care used in the prepara- 
tion of the seed bed and the uniformly late date of seeding. Good 
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stands resulted from the care in seeding, and loss from shattering 
was avoided by harvesting the crop as soon as it was ripe. <A good 
stand of feterita is rarely obtained under ordinary farm conditions, 
and the yields are reduced by allowing the crop to stand in the field 
after it is ripe. This perhaps accounts in a measure for the decrease 
which has taken place in the relative acreage of feterita throughout 
the sorghum belt. Im Kansas in 1915 feterita occupied 265,322 
acres, or about 17 per cent of the total grain-sorghum acreage of 
that State; in 1919 there were only 77,134 acres of feterita, or 7 per 
cent of the total. The present acreage of feterita in Texas has been 
estimated at 10 per cent, and in Oklahoma, New Mexico, and Cali- 
fornia at 5 per cent or less of the grain-sorghum acreage in these 
States. This decrease in acreage may be only partly due to the 
aforementioned weaknesses of feterita. Itis of most value in dry years, 
and the past eight years have been rather favorable for the sorghums. 


Fic. 19.—F reed sorghum at Hays, Kans., in 1916, showing its extreme earliness and value in regions 
subject to drought. Photographed August 14. The sorghum on the right was seeded on May 
3 and is ready to harvest; that on the left was seeded July 1 and had neither rain nor cultivation 
after seeding, yet headed quite well. 


Spur feterita, an improved forage variety originated by the Texas 
Agricultural Experiment Station at Spur, Tex., has more leaves and 
a stouter stem than the ordinary feterita and matures about one 
week later (4). Spur feterita has done well at Hays, Kans., and 
Chillicothe, Tex. (see fig. 12), and would probably replace the ordi- 
nary variety of feterita to a large extent if it were not for the fact 
that feterita is grown principally because of its earliness. 

Several varieties, which are not easily grouped because of their 
hybrid origin, deserve passing mention. Freed sorghum is a small 
and extremely early variety with white seeds, which if they threshed 
free from the glumes would no doubt equal kafir seed in feeding value. 
Seeded on July 1 Freed headed fully in 45 days at Hays, Kans., in 
1916, without either rain or tillage during this period. (Fig. 19.) 
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Although the yield of forage is small and of rather poor quality, the 
variety may be used to good advantage for late seeding when other 
crops have failed or when for any reason the farmer finds himself as 
late as July 15 in danger of a feed shortage. A few farmers have 
used Freed advantageously in mixture with Sudan grass and sorgo 
as a hay crop. Freed sorghum improves the quality of the hay by 
the added quantity of grain which it supplies. : 

Darso sorghum is a new variety developed and named by the 
Oklahoma Agricultural Experiment Station (1). It is early, dwarf, 
leafy, and sweet stemmed, with large, rather loose but erect heads. 
Darso produced 14 per cent less forage but 11 per cent more grain 
than Dwarf kafir at Chillicothe, Tex. (Fig. 20.) At all other field 
stations in the southern plains it has compared favorably in yields 
with the other varieties of grain sorghums. Darso is a reliable grain 
producer south of Kansas, particularly in adverse seasons. The 


Fic. 20.—Darso sorghum (left) and Dwarf kafir (right) at Chillicothe, Tex., in 1922. Seeded May 
19. Photographed August 23. 


characteristic that interferes more than anything else in its becoming 
generally popular pertains to the feeding value of the seed, which 
resembles that of the sorgos. Feeding tests at the Oklahoma station 
indicated that the seed of Darso had a slightly lower feeding value 
than that of kafir when measured by gains in flesh. Recent palata- 
bility tests at the Kansas Agricultural Experiment Station mdicate 
that with hogs Darso seed ranks as about equal to sorgo seed in 
palatability: For forage alone Darso can not compete with the 
sorgos, because the yields are much less than those of Sumac and 
Orange. 

Schrock sorghum has attained more or less prominence, but tests 
have proved that it has no special merit either as a grain or forage 
variety. Compared with the standard varieties, it did best at 
Tucumcari, N. Mex., but there it is exceeded in forage value by Sumac 
sorgo and in grain yields by Dwarf hegari and Darso. Schrock made 
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a good grain yield at Woodward, Okla., but the seeds resemble those 
of sorgo and have a low feeding value. 

The remaining varieties that were included in the tests are not 
discussed in detail because they appear to be of only minor impor- 
tance. 


CULTURAL EXPERIMENTS. 


The cultural experiments here discussed relate to the date of 
seeding and rate of seeding. These tests were conducted only in 
the sorghum belt and included from two to five of the leading varie- 
ties in each locality. The most extensive work was with the date 
of seeding, on which subject data are reported from eight stations. 
Data on rate of seeding, both in rows and in close drills, are reported 
from three stations, Hays, Kans., and Chillicothe and Amarillo, 
Tex. Under ‘‘Time of cutting’ the results obtained with close- 
drilled Red Amber sorgo at Hays, Kans., are presented. 

Cultural data were not obtained in so extensive a manner as the 
varietal comparisons already recorded, but the general principles 
developed by these experiments are, with slight modifications, appli- 
cable to most of the sorghum belt. 


DATE OF SEEDING. 


In these experiments from two to five of the leading varieties in 
each locality were seeded at approximately 2-week intervals through- 
out the available planting season, as near the first and middle of the 
month as possible. In the choice of varieties attention was given to 
relative earliness as well as the local importance. With this factor 
in mind Sumac was selected as a medium to late and Red Amber as 
an early sorgo for the stations south of Hays, Kans. Among the 
grain sorghums “ some strain of kafir was selected as a medium to 
ie variety, milo and feterita as medium early, and Freed as very 
early. 

At Hays, Kans., there were five dates of seeding, May 1 to July 1: 
at Chillicothe, Tex., seven dates, from April 1 to July 1; at Dalhart, 
Tex., four dates, May 1 to June 15; and at the other five stations 
six dates, from April 15 to July 1. The sorghum in these experi- 
ments was all grown in cultivated rows 40 to 44 inches apart and 
usually surface planted. 

In the matter of soil preparation and tillage after seeding, it is 
important to note that the best rather than the average farm practice 
was usually followed. The customary plan was to set aside in 
early spring, prior to the first date of seeding, a field large enough 
to include all of the date-of-seeding experiments. This field was kept 
clean and in good tilth until seeding time, a practice favorable to ° 
the late seedings as compared with the common farm practice of 
seeding with little or no prior soil preparation. 

The earliest seedings also were given better care than is usually 
accorded to sorghum on the farm. Under average farm conditions 
seeding in April, or even on May 1, often gives much less favorable 
results, owing to poor stands and weed competition during the 
sorghum’s slow early growth. In the experimental work these 
factors were overcome or their effect minimized by sowing plenty of 
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high-germinating seed on land which had received fall or early spring 
seed-bed preparation, by surface planting instead of listing, and by 
sufficiently thorough cultivation after planting to prevent weed 
injury to the crop. 

EXPERIMENTS AT HAYS, KANS. 


The date-of-seeding experiments at Hays, Kans., were conducted 
with five varieties from 1914 to 1918, inclusive. This period included 
two relatively favorable seasons, 1914 and 1915, and three others 
that were droughty at times, but conditions were never so severe 
as those experienced at Hays in 1911 and 1913. The experiments 
were continued uniformly from year to year, not seriously interrupted 
by any such extremes of drought, soil blowing, excessive rain, or 
insect damage as occurred at some of the southern stations. 

Duplicate twentieth-acre plats were used in the experiments. 
The rows were 40 inches apart, planted in hster furrows in 1914, 
1917, and 1918, and surface-planted on fall-plowed ground in 1915 
and 1916. The preceding crop in 1914 was spring grain, in 1915 
Sudan grass, and in 1917 and 1918 winter wheat. 

The first date of seeding at Hays varied from May 1 to 5, which 
is about the average date of the last killing frost in spring. At this 
time the ground was generally in a fair state of tilth and moisture, 
but too cold for prompt germination of the seed. Generally there 
was a cold wet spell of 10 days or more in May after the first date, 
and often after the second date of seeding. 

The average time required for both May 1 and May 15 seedings to 
emerge was 14 days, as compared with 7 days for the June 1 and 
June 15 and 5 days for the July 1 seeding. Fairly good stands were 
usually obtained regardless of the date of seeding, since choice seed 
was always used and seeded very thick whenever conditions seemed 
unfavorable for germination. ‘This practice made it necessary in a 
few cases to thin the stand. The earlier the seeding, the more 
trouble there is from weeds. It was sometimes necessary to hoe 
the weeds out of the May 1 and May 15 plats. From a weed-control 
standpoint later seeding was the more satisfactory, because it is 
easier to kill weeds before seeding than after. 

The results of seeding sorghum on different dates at Hays, Kans., 
are shown in Table 14. 

There is much less variation in the yields obtained from sorghum 
sown on different dates than ordinarily would be expected. In fact, 
they show that with proper care the sorghums may be seeded for 
forage purposes over a wide range of time. ‘The best date for seeding, 
however, is between May 15 and June 15. For grain, the indications 
- are more definite. The best yields of Dawn kafir were obtained 
from May 15 and June 1 seedings, suggesting that it should be 
seeded about as early as conditions are favorable. The superiority 
of the June 1 date for feterita and the June 15 date for Freed are 
very marked, indicating that these varieties are suitable for late 
seeding. Freed matured fully each year in the plat seeded on July 1. 

It was noted that all varieties seeded on May 1 matured only 
5 to 8 days earlier in the fall than that sown May 15 and but 12 to 15 
days earlier than the June 1 seedings. 

In actual farm practice at Hays it is found best to begin seeding the 
varieties having long seasons about May 10 to 15 and to try to 
finish with the short-season varieties as early in June as possible. 
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TaBLe 14.—Agronomic data regarding sorghum varieties grown in date-of-seeding 
experiments at Hays, Kans., in the 5-year period from 1914 to 1918, inclusive. 


| Yields per acre. 
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EXPERIMENTS AT CHILLICOTHE, TEX. 


The experiments at Chillicothe began a month earlier each year 
than at Hays and encountered a greater variation of climatic factors. 
Five varieties were grown on duplicate twentieth-acre plats through- 
out the period from 1913 to 1917. The preceding crop in 1913 and 
1914 was sorghum, and from 1915 to 1917 it was small grain. The 
soil preparation consisted of plowing in the fall or winter, working 
the ground down in the spring, and seeding in shallow furrows. 

The first two dates, April 1 and 15, rarely afforded ideal seeding 
conditions, the soil in most years being too cold and damp and in 
1917 too dry. Weeds were much more troublesome in these early 
seedings, and in several instances the stands were quite irregular, 
especially those of feterita and Freed sorghum. The April 1 seedings 
required from 10 to 31 days to emerge; the April 15 seedings, 7 to 23 
days; and the later dates with few exceptions only 4 to 7 days. The 
dates from May 1 to June 15, iaclusive, were all quite satisfactory in 
general, except that long wet periods in 1914 and 1915 prevented 
seedings on those dates. July 1 was too dry for seeding in 1913, and 
in 1916 only the Freed came up promptly. 

In 1914 two cuttings, both of which matured seed, were obtained 
from the seedings of feterita made on April 1 and April 15. A second 
cutting, of forage only, was obtained from the third date of feterita, 
the first four dates of Freed, the first two dates of kafir and milo, and 


60 BULLETIN 1260, U. S. DEPARTMENT OF AGRICULTURE. 


the first date of Sumac. In 1915 a fair second growth was made ov 
the April 1 and April 15 plats of Freed, feterita, and milo, but this 
second crop was not harvested because the sorghum midge prevented 
the formation of seed. The midge was also responsible that year for 
the failure of the seed crop on the June 1 and later seedings of Sumac, 
the June 15 and July 1 seedings of kafir, milo, and Freed, and the 
July 1 seeding of feterita. In the other years of the experiments and 
in subsequent years there has often been a drought after the earliest 
plats were mature but in time to reduce the grain yields of later 
varieties to some extent. 

The experiments for which yields are given in detail cover only the 
five years, 1913 to 1917, inclusive, but in considering the results 
reference is made to some interesting preliminary experiments with 
kafir and milo conducted during 1907, 1908, and 1909. Data for 
1913 to 1917, inclusive, as given in Table 15 show the effect of seeding 
at different dates on the yields of forage and grain, the average height 
of the plants, and the length of time required by the variety to mature. 


TABLE 15.—Agronomic data regarding sorghum varieties grown in date-of-seeding 
experiments at Chillicothe, Tex., in the 5-year period from 1913 to 1917, in- 
clusive. 


[Yields marked with a star (*) are interpolated, seeding being prevented by weather conditions.} 
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Throughout these experiments it will be noted that the highest 
forage yields were obtained from the June 1 and June 15 seedings. 
The quality of the fodder was also considered superior to that pro- 
duced by seeding at an earlier date, because being harvested later it 
did not dry out so much before the winter feeding period. The data 
on seed production are less consistent and conclusive; but the best 
general results, excepting only feterita, were obtained by seeding 
about two weeks earlher than the optimum dates for forage. 

In preliminary tests with three varieties of kafir and with Dwarf 
Yellow milo during the period from 1907 to 1909, April 15 and May 1 
were the best dates for grain production, sometimes outyielding by 
more than 100 per cent the May 15 and June 1 dates. In 1907 the 
Blackhull kafir yields varied rather uniformly from 37 bushels on the 
April 15 date down to 5 bushels from the July 1 seeding. For Red 
Kafir the yields varied in the same way, from 34 bushels to 10 bushels 

er acre. The milo yields in 1907 were not as uniform as those of the 
Kafirs; the May 1 date ranked first, April 15 second, and June 15 
third. In 1908 the kafir yields were irregular, but showed best 
results from April 27 to May 15, with yields from 15 to 33 bushels. 
On June 1 kafir yields varied from 15 to 18 bushels, and all seedings 
made after June | failed to produce grain. Milo in 1908 yielded 22.5, 
27.9, 25.9, and 30.2 bushels per acre from the April 27, May 1, May 15, 
and June 1 seedings, respectively, and as im the case of kafir failed 
entirely on later dates. In 1909 there was no effective rainfall in 
July, August, and September, and the kafir varieties produced no 
grain ylelds on any of the dates. Milo in 1909 produced 14.8, 12.7, 
and 6.4 bushels per acre from April 15, May 1, and May 15 seedings, 
respectively, followed by failures on the later dates. 

A survey of the forage yields in 1907 and 1908 shows them highest 
on the June 1 and June 15 dates for both kafir and milo; the difference, 
however, between the early and late seedings was slight. In 1909 the 
early seedings gave markedly higher yields than the late ones, due to 
the low rainfall in the latter part of the season. The value of the 
forage was perhaps greater for the early dates in 1907 and 1908, owing | 
to the larger quantity of grain it contained. 

The grain yields obtained in the date-of-seeding experiments 
from 1913 to 1917 did not confirm the superiority of the early dates. 
Grain yields were highest for all the grain sorghums in seedings made 
from May 1 to June 1, owing in part at least to the intensive culture 
given the late-seeded plats from early spring until the time for seeding 
arrived. 

EXPERIMENTS AT AMARILLO, TEX. 


The experiments to determine the best date for seeding sorghums 
at Amarillo were conducted during the same years as at Chillicothe, 
Tex., but do not include the same varieties. JKafir and milo were 
omitted from the tests at Amarillo, in order not to duplicate work 
being done there with these varieties by the Office of Cereal Investi- 
gations (10). Results with Freed sorghum during the first three 
years were so disappointing on account of bird damage that Club- 
head, a.promising early sorgo, was substituted for it in 1916 and 1917. 

As the entire season of 1913 was so adverse on account of drought 
and as the plats, although triplicated, were only 8-rod rows on which 
stands were made irregular by ground squirrels, the results offer but 
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little, if any, basis for a decision as to the best date of seeding. Late 
rains in September benefited the three latest seedings of Sumac. 
Feterita and Freed headed and made some seed on all dates; but birds 
took most of it, especially that of Freed, in the milk stage. Sumac 
made no heads. 

The comparatively low yields obtained throughout the five years of 
the experiments were due partly to the fact that, except in 1913, 
when the plats were on fallow, they followed Sudan grass or sorghum 
and therefore had no reserve supply of moisture to supplement a rather 
irregular seasonal precipitation. 

In 1914 the tests were quadruplicated in 8-rod rows. The April 
15 and May 1 seedings did not come up till May 21, but the other 
seedings emerged in one to two weeks from the date of sowing. Stands 
were rather thin and quite irregular except with Sumac, which aver- 
aged from 4 to 8 inches row space per plant on the different dates and 
was possibly a little too thick for the season. 

In 1915, 1916, and 1917 the experiments were conducted on 
duplicate 4-row plats of a twenty-fifth of an acre each. In 1915 the 
experiments were extended to eight dates, April 1 to July 15. This 
in general was a year of abundant moisture, the season opening in 


April with 5.05 inches of precipitation distributed over 15 days. The. 


early seedings, as usual, germinated very poorly and slowly. The 
April 2 seedings were up on May 1, and the later seedings in one to 
two weeks, except those of July 1, which came up July 21 along with 
the July 15 seeding. There was no frost until November 12, so that 
the late dates of seedings were able to make good use of the well- 
distributed rainfall of nearly 15 inches during July, August, and 
September. The July 15 seeding of feterita reached the hard-dough 
stage and yielded 13.6 bushels per acre. Freed and Red Amber in 
the July 1 seeding matured well, but Sumac seedings made later than 
June 1 did not mature. The extremely high tonnage of Sumac from 
the laterseedingsis in part due to yields being reported on a field-cured 
past so that the later the harvesting the less fully the fodder was 
cured. 

The season of 1916 was especially adverse in the matter of getting 
stands. The rainfall was not only low but was distributed in many 
small ineffective showers. The only really effective rains up to 
August 20 consisted of 0.97 inch on April 14, 0.88 inch en May 17, 
and 1.38 inches on June 4. Several seedings were much delayed in 
coming up, and except in the Sumac plats stands were quite irregular. 
One replication was injured Cane OraBe by volunteer sorghum, 
especially in the earlier seedings. Feterita headed fairly well through- 
out the test, but birds took most of the seed from the earlier plats. 
Hail damage was a factor of some importance on seedings ane on 
June 1 or later. Considering quality and maturity as well as yield, 
Red Amber and Clubhead probably did best on the June 15 seeding. 
Sumac made the largest yields of forage on the May 15 and June 1 
seedings, but. produced no heads from the sowing on any date except 
at the ends of the rows. 

In 1917 less trouble was experienced in getting stands than in the 
preceding years. The stands were fairly uniform on all dates, though 
a snow on May 6 killed some of the April 15 seedings as they were 
emerging. A protracted midsummer drought held all growth 
stationary for several weeks until broken by 6 inches of rain in 


SORGHUM EXPERIMENTS ON THE GREAT PLAINS, 


Le) 


6: 


August. This rain, though helpful, was not so effective as might be 
expected. Drought conditions returned in the fall, checking growth 
so that some plats were still immature on October 20 when the first 
frost occurred. 

The results obtained from the date-of-seeding experiments at 
Amarillo, Tex., are givenin Table 16. These data are rather irregular 
on account of the unfavorable growing conditions prevailing several! 
years during the period. 


TABLE 16.—Agronomic data regarding sorghum varieties grown in date-of-seeding 
pa cunens at Amarillo, Tex., in the 5-year period from 1913 to 1917, in- 
clusive. 
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It is difficult to draw conclusions from an inspection of these data, 
except in the light of the peawmous rather detailed explanation con- 
cerning the factors involved in each season’s work. One of the out- 
standing indications of the test is that seeding before May 1 has no 
advantages over a later seeding. Between May 1 and June 15 the 
date of seeding should be at whatever time soil conditions are favor- 
able for uniform and prompt germination. When sorghum follows 
sorghum or Sudan grass the date to seed will probably be later on 
the average than if sorghum follows a crop less exhaustive of soil 
moisture. The experiments also indicated the importance of thor- 
ough and early work on the seed bed to conserve any moisture that 
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falls and to kill weeds and volunteer sorghum. From the standpoint 
of both forage and grain an optimum seeding period of June 1 to 15 
is suggested by the average yields obtained; but under more favorable 
conditions of rotation seeding during the last half of May is considered 
more satisfactory for grain production, also for forage when a long- 
season variety, such as Sumac, is used. 

The data show the average height of plants to be rather low, 
indicating in a general way the stunted growth that was often made. 
The average lengths of the growing season indicate by their abnormal 
duration the effect of frequent periods in which germination was 
delayed or growth was retarded by lack of soil moisture. 

Feterita was the only variety included in the date-of-seeding 
experiments at Amarillo, Tex., of both the Offices of Forage-Crop 
Investigations and of Cereal Investigations. The results with this 
variety, as indicated in Table 16, agree almost perfectly with the 
results obtained by the Office of Cereal Investigations (10, p. 16). 
June 1 to 15, therefore, is apparently the best period for seeding 

feterita in the Texas Panhasale. 


EXPERIMENTS AT LAWTON, OKLA. 


The date-of-seeding experiments at Lawton, Okla., which were in 
progress from 1917 to 1921, included only Sumac and Red Amber 
sorgos. At this station, as at Amarillo, Tex., the sorghums encoun- 
tered an unusual variety of climatic and other factors, mostly ad- 
verse, which must be explained in some detail before the results can 
be properly interpreted. 

The experiments were conducted on duplicate 0.06-acre plats 
in 1917, single tenth-acre plats from 1918 to 1920, and single 0.06- 
acre plats in 1921. Records of row space were not obtained except 
in 1921, but it is known that most of the stands were fairly regular 
and sometimes too thick for droughty conditions. 

The season of 1917 contained intervals in midsummer and in the 
fall when crops suffered from intense drought. In 1918 drought be- 
came very severe in midsummer, causing the seedings of Sumac 
made on the first three dates to dry up when only 18 inches tall, 
and the first four seedings of Red Amber also discontinued growth 
when 33 to 45 inches tall. These plats were cut on August 20, after 
which rains caused a somewhat better second growth, which was 
cut on November 5. A rainfall of 8.68 inches in October stimulated 
this second growth, but caused all previously harvested fodder to 
become moldy in the shock and very damp when weighed. The 
season of 1919 was a favorable one for crop growth, but again ex- 
cessive rainfall in October, 13.78 inches, made proper curing of 
fodder and seed impossible. In 1920 the April 15 and May 1 seedings 
were also hurt by drought and damaged in the shock by 8.78 inches 
of rain in October. The May 15 seeding could not be made on 
account of excessive rainfall, but seedings on June 3 and 15 came 
through to normal maturity distinctly superior to the crop from 
earlier or later seedings. Moisture was ample in 1921 to produce 
good crops from all the seedings up to and including that of May 15, 
but drought greatly reduced the yields of plats seeded after that date. 

Chinch bugs were always a factor, sometimes preventing a full 
stand in the late seedings and often causing more or less lodging in 
those plats. 
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Data showing how the date of seeding affects the yields of fodder 
and grain, the height of plants, and the length of time required for 
sorghums to mature are given in Table 17. 

The yield data in this table favor relatively early seeding of Sumac; 
any time between April 15 and May 15 is good, but preferably 
about May 1. Short-season varieties hke Red Amber may be 
seeded at any time from April 15 to June 15, but June 1 is perhaps 
the optimum date. From a practical standpoint, however, the forage 
vields of Red Amber are so inferior to those of Sumac that the growing 
of Red Amber is scarcely justified except for late seeding or under 
conditions where the yield is entirely secondary to quick maturity. 


EXPERIMENTS AT WOODWARD, OKLA. 


The date-of-seeding experiments at Woodward, Okla., were con- 
ducted with Sumac and Red Amber sorgo for the years 1917 to 
1921 under rather favorable climatic conditions and without material 
insect injury. Unreplicated 0.06-acre or 0.08-acre plats were used 
throughout the experiment. The preceding crop on the land in 
1917 and 1920 was cowpeas, and for the other three years sorghum. 
Uniform stands were obtained throughout the experiments. In 
1917 the Red Amber plats were left just as they came up, while the 
Sumac plats were thinned to 4 inches of row space per plant. In 
the other years all plats were thinned to approximately 6 inches row 
space. 

Drought was an important factor in 1917 during July and again 
in October. The July drought so checked the seedings made on 
April 15 and May 1 that the Red Amber plats of these two dates 
dried up prematurely and were harvested. Stimulated by the 6.65 
inches of rainfall during August these two plats produced a fair 
second growth, that did not ripen; and all other plats of both varieties, 
especially Sumac, developed satisfactory forage yields, the harvest 
having been delayed until the first frost on October 12. The rain- 
fall during the 1918 season was the most poorly distributed, as the 
drought began in July and continued in some degree the rest of the 
season. Two cuttings were obtained from the Red Amber seeded 
on April 15, both cuttings maturing a light crop of seed. Both 
varieties matured fair crops on all dates of seeding in 1919, though 
the rainfall was low, because the rain was effectively distributed 
and the first frost did not come until October 28. The rainfall for 
1920 was sufficient to produce the highest forage yields obtained in 
the five years. A drought period during late July and early August, 
however, reduced the seed yields of the May seedings of Sumac. 
The rainfall of 1921 was ample except for about the same period 
as in 1920, when drought materially decreased the forage yields. 

The effect of different dates of seeding on the yields of forage and 
grain and the average length of the growing season are shown in 
Table 17. 

The average yields differ but little for the first five dates of Sumac 
-and for all the seedings of Red Amber. Inspection of the data on 
iength of season shows clearly, however, how much slower the early 
seedings, especially of Sumac, were in developing. The June 1 

90483— 247 


5 


66 BULLETIN 1260, U. S. DEPARTMENT OF AGRICULTURE. 


date gave the best results with Sumac and June 15 with Red Amber, 
when consideration is given to the weed-control problem and the 
quality of the forage as well as the yields. However, fairly satis- 
factory forage yields may be obtained by seeding either Red Amber 
or Sumac as late as July 1 on land that has been given good early 
preparation. 


EXPERIMENTS AT DALHART, TEX. 


Date-of-seeding experiments at Dalhart, Tex., were in progress for 
four years, 1918 to 1921, all relatively favorable seasons. As the 
experiments in 1918 were only preliminary, covering irregular dates 
from June 1 to July 9, data from definitely outlined experiments are 
available for only three years. In these three years seedings of Red 
Amber and Sumac were made every two weeks from May 1 to June 15. 
The results obtained are not conclusive; nevertheless, they are 
suggestive of several practical points that are worthy of consideration. 

The experiments were conducted on single tenth-acre plats except 
in 1921; when single 0.08-acre plats were used. The preceding crop 
was sorghum or an alternate-row crop of sorghum and cowpeas. The 
plats were surface planted in 44-inch rows on late-spring plowing. 

In 1918 it was impossible to obtain a stand on the June 1 seeding, 
because of soil conditions; but stands were obtained on June 11, 
June 25, and July 9. Sumac did not mature on any of these seedings, 
but Red Amber matured a light seed crop from the sowings on the 
first two dates. A marked decline in forage yields was evident for 
both varieties with the progressively later seeding. This result 
suggested the need for testing earlier dates, so the work was begun on 
May 1 in the following seasons. The outstanding features of the 
early seeding dates from 1919 to 1921 were abundant moisture, cold 
soil, slow germination of the sorghum seed, and vigorous weed 
growth, which affected adversely the first three seedings each year. 
The average time required for the May 1 seedings to emerge was 23 
days; the May 15 seedings, 15 days; the June 1 seedings, 11 days: 
and the June 15 seedings, 7 days. The first two dates of Sumac and 
all the Red Amber matured in 1919, but the plants, which were 7 to 
9 feet tall, were badly lodged and tangled during storms of September 
15 to 20. In 1920 none of the Sumac matured, but all of the Red 
Amber ripened naturally. In 1921 the fall was rather hot and dry, 
hastening the maturity of both varieties and decreasing materially 
the yields of grain from the Sumac. 

The yields of fodder and grain and the average height of plants are 
shown in Table 17 for both varieties, but the average length of growing 
season is given for Red Amber only because Sumac failed so often to 
mature. 

These data for Dalhart suggest that it is possible to get fair yields 
of forage from either Red Amber or Sumac throughout the entire 
seeding period, May 1 to June 15, and probably as late as July 1. 
It seems, however, that nothing practical is gained by seeding before 
the soil is warm, and much trouble from weeds and uncertainty of 
stands is avoided by deferring seedings for forage until June 1 or 
later. 
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EXPERIMENTS AT BIG SPRING, TEX. 


Date-of-seeding experiments at Big Spring, Tex., were conducted 
with Sumac and Red Amber during the three years, 1919 to 1921. 
The limited data thus obtained are supplemented by rather definite 
experience acquired incidentally to the sorghum-variety tests of the 
four preceding years. 

The sorghums were surface planted in 44-inch rows on winter- 
plowed land in single tenth-acre plats. The preceding crop was 
usually cowpeas. In 1919 moisture conditions were favorable, and 
excellent yields were obtained from all dates of seeding. The sea- 
sons of 1920 and 1921 were fairly satisfactory for forage production, 
but the soil was considered too dry to attempt seeding until June 1 
except for the April 15 tests of 1921. 

The yields of forage obtaimed from the date-of-seeding tests at 
Big Spring, Tex., together with the average heights and the average 
lengths of season are shown in Table 17. The yields of seed were 
not obtained. | 

The experimental data here presented must be considered in con- 
nection with the known seeding conditions of the years 1915-to 1918 
in order to justify any conclusions. Decision as to the best date of 
seeding at Big Spring is based almost entirely on the question of 
available soil moisture. The frost-free period is long enough to 
permit the maturity of a crop sown at any date within the limits of 
those tested, if there is sufficient moisture, as in 1919. The rainfall 
is extremely irregular and is often distributed in small showers which, 
on account of the excessive rate. of evaporation, are of little if any 
value. In 1915 there was plenty of rain for seeding in April and any 
time up to the middle of May, after which it was too dry again 
until the last of June. Again in 1916 there was moisture in April, 
but this evaporated rapidly, and May and June were droughty. 
Throughout 1917 the soil was never wet down more than 4 to 6 
inches, and crops were an entire failure. The only opportunity for 
getting a stand was following a 0.98-inch rain on June 24. In 1918 
the only opportunity for seeding was immediately after 3.53 inches 
of rainfall during the first week of June. 

These observations, covering the period from 1915 to 1918 supple- 
mented by the records of 1919 to 1921, indicate that seeding should 
be attempted the latter part of April or early in May if there is 
sufficient moisture in the soil. When conditions are not favorable 
at that time, seeding should be deferred until a rain of 1 inch or 
more has provided suitable soil conditions. 


EXPERIMENTS AT TUCUMCARI, N. MEX. 


The date-of-seeding experiments at Tucumcari, N. Mex., were 
conducted from 1917 to 1921 with Sumac and from 19J7 to 1920 
with Red Amber. These varieties were seeded at 15-day intervals 
from April 15 to July 1 as regularly as soil conditions would permit. 
As at Big Spring, Tex., the data are necessarily rather irregular; 
still they afford a basis for certain recommendations when considered 
in connection with the known soil and climatic factors of the experi- 
mental period and of preceding years. 

All seedings made before June 1 in 1917 and before May 15 in 1919 
were ruined by soil blowing. In 1918, 1920, and 1921 no seedings 
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were attempted before May 15 except of Red Amber in 1918, which 
was practically a failure. It was too wet for seeding at one date only; 
namely, on May 15, 1921. 

Single twentieth-acre plats were used in 1917, single tenth-acres 
from 1918 to 1920, and single 0.08-acres in 1921. The sorghums 
were seeded in 44-inch rows on plowed ground with a surface planter 
equipped with furrow openers. 

The data obtained with reference to yields, height, and length of 
season are shown in Table 17. The forage yields for 1918 are based 
on the green weights divided by two. 

Factors with reference to the date of seeding sorghum at Tucum- 
cari have been analyzed in detail in Bulletin 130 of the New Mexico 
experiment station (3, p. 20-21). Briefly summarized, the season 
is sufficiently long to permit seeding at any time from April 15 to 
July 1 if soil conditions are favorable. Ordinarily the soil is too 
dry and in danger of blowing until May 15 or later. After May 
15 the seeding should be done as soon as there issufficient soil moisture. 

The best average results for forage production are obtained by 
seeding from June 1 to June 15. Every effort should be made in 
preparing the seed bed to prevent soil blowing and to conserve as 
much moisture as possible. 


TABLE 17.—Agronomic data regarding sorghum varieties grown in date-of-seeding 
experiments at Lawton and Woodward, Okla., Dalhart and Big Spring, Tex., and 
Tucumcari, N. Mex., in the 5-year period from 1917 to 1921, inclusive. 
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TABLE 17.—Agronomic data regarding sorghum varieties grown in date-of-seeding 
experiments at Lawton and Woodward, Okla., Dalhart and Big Spring, Tex., and 
Tucumcari, N. Mez., in the 5-year period from 1917 to 1921, inclusive—Contd. 


Yields per acre. | 


SEVSAT WELRE GEER a RT) Ta 7 eal | Average. 
Station, variety, and 1917 1918 1919 1920 1921 Average. | 
approximate date | | 
of seeding. roe : icceahh mI Fae eur Pana 
One| : o : © 2 : QD | ll peanke® : = = 
a0 [=| jet) = OL = of =| oo | a ; &O =| — =~ 
[c= jot! Shae al eal ee: Fy Se iis oO | & S HE | ¢ 
| | | } | — | — 
Dalhart, Tex.: i | | 
Sumac— Tons| Bush. Tons Bush.|Tons Bush. Tons|Bush.|Tons| Bush. Tons Bush.| In. | Days. 
May ee ee PCE ee [eee oneness 6.54, 16.6) 5. 28 0 | 3.69) 26. 1 9.17) 14.2 rh} eee = 
IVT a yanl' ee eS been (eee al eee eeb te abt 6.20; 17.1) 4.93 OMFS 750|n besa OU ONS er oles yan 
TRUOCS lies Se | apie gee aa eee pagan 7.68) "0 %), 4,25) 0" |, 4. 63) 10.5) 5.52) 3.5) | S0lLz_ 2 
: Apoua ilies SoS ee eS {iis Shea | de cols A ane | 6.55 ONAON6S | OP e746) 21852126: Soles 651 10 | Sees 
Red Amber— | | | 
May 1. Seer eS Mees aed ge Ceramic 2.75| 30.4) 3.13) 23.2) 2.94) 35.1) 2.94] 29.6] 84 114 
IMlaivel Sess ase |e ps a | | [Bea 2..75| 23.6) 3.05) 19.6] 3.34) 37.7! 3.05) 27.0} 92 100 
June Se Smears | oer mers Ars | caer ne Breas 3. 28) 23.2) 2.98) - 27.9) 3. 53) 29.0) 3.26) 26.7) 94 92 
"e. JUIN OS ies ese Se eS eee 3.08] 21.4) 3.00} 17.3) 3.06) 31.7] 3.05) 23.5] 80 86 
Big’Spring, Tex.: | | | | 
Sumac— | | | | | 
PACU Se eae pe awe [betel Ue tee, S516 | seeoe Qh Ree By, Gi 65 86laaanes 80; 122 
TANT ia el he |e a 9220 eee Oya ee 2 Qype 8 |S ere ae 79| 130 
IT ety oA ees Seale eae tea Eek TOMO Eee as (yp eae (yp aaa Mae ea ee 80 116 
UIT WE es Seas ee es ee epee | 8280 |/saaa== (300 4°06)5=22== 636222 eae 69 134 
SUMC Voss eee eine Sie ie ouie Sia lipo O ete eteess (PAS Sees 2592 se | way tata) Me a 68 120 
Gyre yg SS a S| ees a Ee | eee rhage) | een AN) Ree DHA) |e De ON oe 74 110 
Red Amber— | | | 
BAGO Tal! Gi ch esses | Na Se | rere eeeces ee 40) |e (00 ies ene 2380 |S=== Pes tsHs) eee Pes 83 106 
IN UN Ue a es J eg at Arka OL e422 | eee (Got ao czar (Ce ee eas fe aes 84 92 
IND Dye REee ees | beeen] ae | artes ai aeien ae syeeee) |aesees (Oi sees (iN Be oe Saeco eee ee 82 98 
Suita vitae ey Se [fee senate Ereaeiye ioe &, 084 | 3 Bh AN a es oe ZnO eeaeee aye TN lee ee 66) 85 
PUTTS gl Oe eed | ese ree ee eee ee [eer S589 See W729) 0) ea ge 1SeWi-2 se5= 210\ 228 226 58 105 
SOU 1 cal [a ea Ny Aik Weber op 245 ee 1990) Te 0) | ese 7 ale Tiko les eae 64 99 
Tucumeari, N. Mex.: | | 
sumac— | | | | 
Epo Ty oe 20 20 (3) | (8) | 20 2 ()ea| rebel es Sa Fel rosea Fe Ae Ofs Bre Oly Pees ee 
Miavy, l= et 20 20 | (3) | ©) |20 20 ys paki Ree eS Wao 0 Ob eae | ee ies 
MY ioyigalie Se eNom See HO BRE) (ORO) eke | 3.69} 5.9] (6) NaN Techitims PA () Baas 149 
afbuaye) A eee 2584 On 28h = One ed: 20| Soe 384 QO | 4.15; 23.0) 2.86 5.8 780 131 
Junew j= =ese= Aol 0 SF (Olmee On ules) |e 2s O41 OR 4200) ie 5:41 ros cUL 1.4, ‘71 121 
uly sleet Giclee Ose Soiee Oh sh 2200| eee | 185 (Orel Sills ON PIS 50)eeObees). 112 
Red Amber— | 
Aprils s2se= 20 20 30, 0 0 20 maj eeces pages | eerarens |aneose PLO er O)ai eee | sete 
nd eae lee 20 20 25)" 0 120 2() an | eeu loceneclace== eerie OSS o Olea het 
MipRy ase aes 20 20 65; 0 90 | seer ad Osc {0)4 eu We D7 | SS oa |--===- 1.02; 4.9 3966 119 
Junes| =2-5—s 1.51) 10.8 Oi Gian Ofesle2:\ 60 |= sae 1336 Se2 eens eyed ara 154) 8) 0) 872 116 
Junewos aa 2.67| 24.1 98 0 Ltt fe eee) TO el O03 | nae fission ri | 1.65) 11.5) 869 110 
{oth ee BelSie25e2|" 480 OF 1 1 80s = | 204 pe ese p= 1.61) 11.0)> 8% 103 
| } I | 
‘ Seeding not made because soil was too dry. 5 Green weight divided by two. 
7 Seeded, but blown out. : 5 Too wet to plant until June 1. 
3 No Sumac seed on hand to plant until May 15. 7 Average of 1917 and 1921 only. 
4 Yield omitted because of error in weight. ® Height reported only in 1917 and 1920.. 


EFFECT OF THE DATE OF SEEDING ON THE RATE OF GROWTH. 


Studies were made at Chillicothe, Tex., in 1916 and 1917 to deter- 
mine what effect the date of seeding had on the growth rate of the 
sorghums as measured by the height attained at 10-day periods. 
Freed sorghum, Sumac sorgo, Blackhull kafir, Dwarf milo, and fet- 
erita were used in these experiments in order that the response of 
both early and late varieties might be noted. The results obtained 
in 1916 are shown in graphic form in Figure 21. The 1917 results 
were so nearly like those of 1916 that it was not thought necessary 
to present a graph for each. 

The rate of growth for all the varieties is progressively more rapid 
as the date of seeding becomes later. This tendency is most marked 
in the earliest two varieties, Freed sorghum and feterita. For the 
Freed to reach a height of 52 inches the April 10 seeding required 
86 days; April 19, 73 days; May 2, 59 days; May 15, 57 days; June 
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1, 60 days; and the June 16 seeding only 47 days. The only incon- 
sistency 1n the curve is in the fifth date, Jane 1. The sorehums seeded 
on this date all show a more or less decided change in the direction 
of their individual growth curve about July 12, or 43 davs after the 
seeding date, caused, no doubt, by the practical exhaustion of the 
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Fig. 21—Diagrams showing the effec i s of seedi > growth r: s s at Chil- 

ip ee Tex, # BCA "The curves represent seeding dates as fallow: Acer tim 2. AD eee MI : tar 
soil moisture at that time. There had been no effective rains after 
the rather adequate precipitation in April, except one of 0.72 inch 
on May 17 and another of the same amount on June 23 and 24. 
This drought continued until the last week in August, when rain 
ageregating 0.9 inch fell. i 
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The graph also indicates a difference in the relative growth rate 
of the varieties. The rates are much alike in Freed sorghum and 
feterita. Dwarf milo, a variety which has practically the same 
length of growing season as feterita, is more like Blackhull kafir and 
Sumac sorgo in its rate of growth. Dwarf milo is therefore early 
because of its low stature and not on account of the rapidity of its 
growth. Freed sorghum and feterita, on the other hand, mature 
quickly, because they grow rapidly when climatic and soil conditions 

are favorable. 
The Blackhull Kafir used in these experiments was a dwarf strain 
(F. C. I. No. 5894) which matured small quantities of seed on nearly 
all the plats. Sumac sorgo, however, did not mature normally. 
The manner in which all the Sumac date curves flattened out long 
before the crop matured shows the effect of a drought in slowing 
down the growth and lengthening the growing season. The grow- 
ing season of the varieties which had the slowest rate of growth was 
naturally lengthened most by the drought. This explains very 
largely the superiority shown by feterita in years of severe drought. 


SUMMARY OF INFORMATION ON DATE OF SEEDING. 


While it would be difficult to summarize further in tabular form 
the experimental data obtained at the eight stations on the best date 
for seeding sorghum, it is possible to state a number of general prin- 
ciples that are applicable to the entire sorghum belt. 

The principal factors which must be considered in determining the 
best date to seed the sorghums are: (1) Soil conditions, especially as 
to moisture, temperature, danger of blowing, and freedom from weeds; 
(2) the available growing season—the normal and extreme limits of 
the frost-free period; (3) the characteristics of the chosen variety, 
especially its earliness; and (4) the purpose for which the sorghum is 
bemg grown, whether for fodder, silage, or grain. 

The results clearly indicate that ordinarily nothing is gained by 
seeding before the soil is warm, moist, and clean and danger of soil 
blowing is past. The available time for seeding extends roughly 
from the average date of the last killing frost in spring to within 90 
or 100 days of the average date of the first killing frost in the fall. 
There is, therefore, in northern Kansas a maximum period of 60 
days, from May 1 to July 1, in which seeding can be done. To the 
southward this period gradually lengthens, until at the most southern 
stations it lasts froin April 1 to August 1, or about 120 days. Seeding 
sorghum near elther limit of the period indicated above is rarely 
profitable in any part of the sorghum belt. The time lhmits for seed- 
ing the most desirable varieties in order that the grower may avail 
himself of the best chances of getting a maximum crop are very 
much reduced. 

Irrespective of locality the maximum yields of forage are obtained 
from sorghum varieties that utilize most fully the entire available 
growing season. This means that Sumac sorgo will be grown as far 
north as it can be depended upon to mature, and north of that the 
Orange and Red Amber or similar varieties will be grown up to and 
even beyond their limits of maturity. This tendency to use a variety 
that requires a rather long growing season restricts very much the 
optimum period for seeding. In the South, where Sumac is grown, 
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the favorable seeding period may be said to last for six weeks, from 
May 1 to June 15, with somewhat larger forage yields but less grain 
from seedings between June 1 and 15. 

North of the region where Sumac is the leading variety, the most 
favorable period for seeding becomes more and more restricted. 
From the southern boundary of Kansas up to the middle of Nebraska 
the best period for seeding is between May 15 and June 1. North of 
this region it is best to seed sorghum during the first week of June. 


RATE OF SEEDING IN ROWS. 


Frequent newspaper articles have discussed the effect of thin 
stands on the yields of sorghum, and this question will no doubt 
continue to be of interest not only to the agricultural press but also to 
farmers in the semiarid regions. In order to obtain definite infor- 
mation regarding the effect of stand on the yield when the sorghum is 
grown in rows, it was necessary to classify the experiments according 
to the row space per plant rather than the rate that the seed was sown. 
Also, in row seedings the space between the rows affects the stand, 
and experiments doubling the space between the rows and also 
leaving out one row in three were conducted at several stations. In 
addition, the effect of seeding cowpeas in alternate rows with sorghum 
was tested at Chillicothe, Tex. 

In drilled or broadcast seedings the use of different quantities of 
seed, from 15 to 75 pounds per acre, was tested to determine the 
effect of the different rates not only on the yield but also on the 
quality of the hay. 

Spacing of Plants in the Row. 


Experiments have been conducted at Hays, Kans., and Chilli- 
cothe and Amarillo, Tex., to determine the most desirable row space 
for sorghum plants in rows 40 to 44 inches apart. The plan of these 
experiments was to sow rather thickly at the most favorable time and 
to thin the plants by exact count to the desired row space when they 
were about 5 inches tall. Duplicate twentieth-acre plats were used 
for these experiments at Hays, Kans.; single tenth-acie plats at 
Chillicothe, Tex., prior to 1913 and duplicate twentieth-acre plats 
afterwards; quadruplicated 8-rod rows in 1913 and 1914 at Amarillo, 
Tex., and duplicate fiftieth-acre plats from 1915 to 1917. 


EXPERIMENTS AT HAYS, KANS. 


The experiments at the Hays station were in progress from 1914 to 
1918 with Red Amber and feterita. The period mentioned included 
two rather favorable seasons, 1914 and 1915, and three that were 
medium dry. None were so adverse, however, as the seasons of 
1911 and 1913. In the latter season all the plats in a preliminary 
test of Red Amber dried up without heading, when the plants were 
less than 18 inches tall. Good stands were obtained in all five years 
of the regular experiment, although it was necessary to sow the 
third time in 1915. This was done on June 23, and notwithstanding 
the late seeding excellent crops were obtained. Both varieties had 
time to mature in the other years also, although in 1916 most of the 
Red Amber dried up without heading. 

Table 18 shows he effect of differing row spaces on the yields of 
forage and grain and also on the height of the plants. 
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TaBLE 18.—Agronomic data regarding sorghum varieties grown in rows 40 inches 
apart in spacing experiments at Hays, Kans., during the 5-year period from 1914 
‘o 1918, inclusive. 
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From a forage standpoint there is an apparent advantage in 
favor of the thickest rate for Red Amber. This variety did not, 
however, always mature normally in the 2-inch stand. Therefore, 
the 4-inch and 6-inch spacings are perhaps more desirable. For 
seed production of Red Amber, there was a gradual improvement 
in quality as well as average yield in proportion to the increased row 
space per stalk. 

In the case of feterita it is noteworthy that, as with Red Amber, 
the closest spacing produced the highest yield of forage. This 
factor in feterita, however, is secondary to the yields of grain, which 
were highest on the plat with 8-inch row space. It is significant 
that in only one season was the highest grain yield in 40-inch rows 
obtained at a row space in excess of 8 inches. 


EXPERIMENTS AT CHILLICOTHE, TEX. 


The row-space experiments at Chillicothe, Tex., were conducted 
with from five to nine varieties during the 11-year period, 1907 to 
1917. Owing to several changes in the outline of the experiments 
during the earlier years of the work and to unavoidable irregularities 
of stand in certain seasons, the data on some varieties are not con- 
tinuous for this entire period. Except for 1912, however, the experi- 
ments with Blackhull kafir and Dwarf Yellow milo are complete. 
During this time there were two years of extreme drought, 1911 and 
1913; and three other years—1909, 1910, and 1916—were too 
droughty for kafir to produce grain. In noting the low average 
yields for kafir and milo, therefore, it should be considered that the 
work encountered perhaps more than a normal proportion of adverse 
seasons. 

Table 19 shows for Sumac, Freed sorghum, and feterita the effect of 
varying row spaces onthe yields of forage and grain and the average 


height of plants. 
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TABLE 19.—Agronomic data regarding sorghum varieties grown in rows 40 inches 
apart in spacing experiments at Chillicothe, Tex., during the 5-year period from 
1913 to 1917, inclusive. 


Yield per acre. = 
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For convenience in tabulating, the results for Sumac sorgo from 
1913 to 1917 are grouped with those of Freed sorghum and feterita, 
because these varieties were included in the experiments for the same 
period. The results obtained with these three varieties are incon- 
clusive, and no definite recommendation can be made from them. 
There is no consistent difference in the yields of either forage or grain 
attributable to the differing row spaces. A decision as to the best 
rate of seeding would have to be made in this case on the effect of row 
space on the size of the heads and quality of the forage, rather than 
on yields. 


TaBLE 20.—Agronomic data regarding Blackhull kafir and Dwarf milo grown in 
rows 40 inches apart in spacing experiments at Chillicothe, Tex., during a period 
of 10 stated years. 
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1 Data recorded only from 1913 to 1917. 
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For Blackhull kafir and Dwarf milo, which were included in the 
tests for a total of 10 years, the results are more illuminating. (Ta- 
ble 20.) | 

The yields in Table 20 show a consistent decrease in the quantity 
of forage as the stand becomes thinner. Considering the grain, how- 
ever, the average yields for each variety are surprisingly uniform ex- 
cept for the 4-inch spacing of Blackhull kafir, and the seasonal fluc- 
tuations are not consistent. Such slight differences as are shown, 
together with accumulated practical experience, indicate that an 
intermediate spacing of 8 to 12 inches per plant is best. 


EXPERIMENTS AT AMARILLO, TEX. 


Spacing experiments were in progress at Amarillo, Tex., throughout 
the five years, 1913 to 1917. Three varieties, Sumac sorgo, Dwarf 
milo, and feterita, were included in the tests. Blackhull kafir was 
grown from 1913 to 1915, after which Dawn kafir, a better adapted 
variety, was substituted. Tests with Freed sorghum were attempted 
for three years but without success, because birds took the seed, and 
in 1916 and 1917 Red Amber was. substituted for this variety. 

Shortage of land made it necessary to conduct these tests in smaller 
plats than usual; in single rows replicated four times or in duplicate 
2-row plats. It was also necessary to grow sorghums continuously 
on the same land. With the opening of each season, therefore, the 
soil was in poor physical condition, and the crops were dependent 
entirely on seasonal precipitation for germination and growth. In 
the extremely adverse season of 1913 marginal influences were some- 
what of a factor in the yields, and most of the seedings were.so nearly 
a failure that the data are not presented. In 1916 a prolonged 
drought at seeding time made it impossible to secure proper stands, 
but quite satisfactory stands were obtained in the other seasons. | 
The data recorded for 1914, 1915, and 1917 are given in Table 21. 


TABLE 21.— Agronomic data regarding sorghum varieties grown in rows 40 inches 
apart in spacing experiments at Amarillo, Tex., in 1914, 1915, and 1917. 


| Yields per acre. 
| Average row | eer 
space. i 2 | ee “age 
ae eee aa al Maer of 
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| | | : 4 
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Sumac sorgo---------- Bs Oil wm 82 lrs 2:90yl-9 0 7160 \.,18s8ke Bs7e |! Ov al. 4:75, Wo 6x8 68 
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| | | 
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14.6] 8.4] 1.85 5.9.) 3.55 | 133.5 |. 2,43) 10.1 | 2.61, | 16.5 49° 
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The results of these experiments at Amarillo are not in themselves a 
sufficient basis for specific recommendations, but their main features 
support the tentative conclusions that were deduced from the work 
at Hays and Chillicothe. The closer the spacing, the higher the 
average forage yields by a small but consistent margin. The grain 
yields are not at all decisive in themselves, but they indicate the 
reliability of an 8-inch to 12-inch row space for grain production. 

Spacing of the Rows. 

Since it is possible to vary the number of plants per acre by vary- 
ing the space between the rows as well as the spacing of plants in 
the row, experiments were carried out at Hays, Kans., and Chilli- 
cothe, Tex., to determine the effect of differing spaces between the 
rows on the yields of forage and grain. The experiments at Hays 


Fic. 22—Pink kafir in 80-inch rows at Hays, Kans., in 1919. The plat in the foreground had been 
thinned to a 12-inch row space per plant. 


were conducted with Pink kafir on duplicated twentieth-acre plats 
for the years 1919 to 1922, and at Chillicothe from 1918 to 1922 
with both Dwarf kafir and feterita on twentieth-acre plats. The 
spacing of plants in the row was arranged at both places, so that 
comparisons could be made of different row spaces in plats which 
had the same number of plants per plat. 

EXPERIMENTS AT HAYS, KANS. 

Pink kafir was used in the experiments at Hays, because it Is a 
variety well adapted to climatic conditions there and can be depended 
upon to produce fair yields of both forage and grain. Climatic con- 
ditions during the progress of the experiment were rather favorable, 
and the stands obtained were uniformly good. Table 22 shows the 
yields of Pink kafir in rows 40 and 80 inches apart, also rows alter- 
nately 40 and 80 inches. (Figs. 7, 22, and 23.) These three methods 
of arranging the rows are compared by using four rates of row space. 
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TaBLE 22.—Yields of Pink kafir when seeded in rows different distances apart ai 
Hays, Kans., in stated years. 


| 


Spacing Air-dry fodder per acre Threshed grain per acre 
(inches). (tons). (bushels) . 
TAL hes i | 
Plants per acre. Row 
Width | space Aver- Aver- 
| of | per | 1919 | 1920 | 1921 | 1922 age. | 1919 | 1920 | 1921 | 1922 | age. 
rows. |plant. 
{40 6 | 3.27 | 4.13 | 4.36 | 3.19 | 3.74 | 39.3 | 49.6 | 5811348) 45.5 
Thick (26,400 plants) ____- J 140-80 4 | 2.68 | 3.80 | 4.13 | 2.88 | 3.37 | 40.8 | 50.4 | 56.3 | 33.71 45.3 
| 80 3 | 2.47 | 3.49 | 3.93 | 2.58°| 3.12 | 38.9 | 46.1 | 53.5 | 31.9 | 42.¢ 
= ee cee 40| 12] 2.95 | 3.56 |3.97| 2.58 3.27 | 45.7 |329|529/1299) 40.4 
ae ee _19:200 Hix40-80 | 8 | 2.68 | 2.88 | 3.49 | 2.41 | 2.87 | 44.8 | 33.9 | 40.2 | 93.0) 40.2 
sire Shari TS | 80] 6] 2.26 | 2.84 | 3.21 | 2.26 | 2.64 | 36.8 | 34.6 | 46.3 | 31.8 | 37.4 
; 40 | 18 | 2.63 | 3.52 | 3.40 | 2:08 | 2.91 | 35.7 | 31.8] 41.9 | 21.2} 32.7 
Spee, EueeMREOOM eageagnle ta itoae | air liao aegs lor 7s lato | 32.3 | 45.8 | 25.9 | 35.3 
A ae il 80 9 | 2.13 | 2.96 | 3.10 | 1.94 | 2.53 | 32.7 | 32.3 | 46.0 | 266 | 34.4 
f 40] 24] 2.50 | 2.98 | 3.13 | 2.19 | 2.70 | 29.1 | 33.2 | 43.5 | 26.0| 33.0 
Thin (6,600 plants)______- 4140-80 | 16 | 2.12 | 2.71 | 3.10 | 1.85 | 2.45 | 30.4 | 31.6 | 44.2 | 25.91 33.0 
| 80 | 12] 1.85 | 2.39 | 3.00 | 1.73 | 2.24 | 28.0 | 30.2 | 45.3 | 247) 32.1 


1JIn this plat the rows were alternately 40 and 80 inches apart. Thus, each row was adjacent to an 
80-inch space on one side and a 40-inch space on the other. 


Fig. 23.—Pink kafir in alternating 40-inch and 80-inch rows at Hays, Kans., in 1919. The plat in 
the foreground had been thinned to a 12-inch row space per plant. 


The yields shown in Table 22 indicate a shght advantage in the 
40-inch over the 80-inch row space for both forage and grain. The 
average yield of forage from the 40-inch rows was also larger than 
that from the rows alternately 40 and 80 inches apart; the grain 
yield, however, was largest on the alternate 40 and 80 inch rows. 
The average yields per acre for the four years and the four rates of 
the 40, 40 and 80, and 80-inch rows were 37.9, 38.5, and 36.6 bushels 
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of grain and 3.16, 2.86, and 2.63 tons of fodder, respectively. The 
differences in yield are almost negligible, considering the whole 
period and all the rates. If we consider only the thick rate, we find 
a spread of approximately 3 bushels per acre of grain and 0.6 ton 
. of fodder in favor of the 40-inch over the 80-inch row space; compar- 
ing the 40-inch and the alternate 40 and 80-inch rows, we find that 
the average grain yields are equal and the fodder yield only 0.3 
ton per acre greater from the 40-inch rows. 

The very consistent increase in both the forage and grain yields as 
the number of plants per acre is increased is noteworthy. This 
increase is apparent for each row space, and the average yields for the 
thick seeding are greater than those of the thin seeding by approxi- 
mately 1 ton of fodder and 10 to 12 bushels of grain. It should be 
pointed out, however, that climatic conditions were rather favorable 
throughout the period of this experiment, and it is probable that the 
thinner rates and wider spaced rows would make a better showing 
in adverse or droughty seasons. 


EXPERIMENTS AT CHILLICOTHE, TEX. 


Climatic conditions at Chillicothe during the period covered by the 
experiments were much less favorable than at Hays, Kans., especially 
in 1918 and 1922. Regardless of this fact the stands obtained were 
for the most part uniform and the row space very near that outlined 
for the different plats. The alternate 40 and 80-inch row test was 
not introduced into the experiment until 1920; hence, two averages 
are given, one for the 5-year period, 1918 to 1922, and the other for 
the three years, 1920 to 1922. An added feature of the Chillicothe 
experiment was the seeding of sorghum in rows 80 inches apart with 
a row of.cowpeas between. The yields obtained from the different 
methods of seeding are shown in Table 23. 


TABLE 23.—Yields of Dwarf kafir and feterita when seeded in rows different dis- 
tances apart at Chillicothe, Tex., in stated years. 


| 
Spacing Air-dry fodder per acre Threshed grain per acre 
(inches). (tons). | (bushels). 
| | | 
Aver= | Aver- 
Variety. age. age. 
Width| Row) | [gee Ne ear | 
of a 1918 1919]1920 1921 1922 1918] 1919/1920/ 1921/1922 
rows. ie | 1918 1920 1918]1920 
Pp ; | to | to | to | to 
1922) 1922 1922}1922 
en) ae A Was Ar, ieee REN | anaes [a 
ae | | 
40 16/0. 88 2. 28/2. 27 1. 85:1. 50/1. 761.87 0 |24. 830. 1/16, 3/13. 4/16. 9/19. 9 
80 8| . 75 2. 03/2. 33/1. 36/1. 01/1. 501.57 4. 5/22. 9/31, 4/15. 9/16, 0/18. 1/21..1 
Dwart kafir 40 8!1. 00 2, 49/2. 49/2. 11/1. 76/1. 97:2. 12) O |25. 6/29. 5/22. 8! 7. 7/17. 1120.0 
WEN INES ARSE CIS a 80 4| . 86 2. 13/2. 33/1. 89 1. 261,691.83 0 |23. 3/33. 1/20. 1/14. 5/18. 2/22. 6 
140-80 (7 Pee 2, 34/1. 32/1. 36|____|1. 67}- _./29, 2\16. 0111. 5|____/18. 9 
2 80-C 8| . 74)1. 56/2. 12/1. 11) .97/1.30/1.40 0 16, 1/30. 9/11. 8) 4. 1/12, 6/15. 6 
| | | 
| 40 16| . 34.2. 42/2 ae 32/1. 15/1. 491.57 1. 8/37. 2/34. 7/29. 1/26. 4/25, 8/30. 1 
| 80 8| .48 1. 73/1. 67| .96, 92/1. 15)1. 18, 3. 3/28. 9132. 8|22. 1127. 9/23, 0/27. 6 
Feterit: 40 8 . 30 2. 48/2. 261. 51/1. 18/1. 55/1. 65, 1, 5/39. 0/37. 0/30. 7/28, 8 27. 4/32. 2 
a ae ain a oa ah 80 4! .49 1. 86/2. 12) .98, . 92/1. 27/1. 34 2. 1/31. 5,35. 2/30. 1/25. 9/25. 0/30. 4 
1140-80 | a a 2. 16/1. 36/1. O1|___-|1. 51 _....|35. 5/20. 0128, 8}__._128. 1 
2 80-C 8} . 39 1. 89/1. 50) . 78, . 89/1. 09/1. 06 1. 3/22, 8 29, 2/18, 3/22. 9/18. 9/23. 5 
| 


_ 1In this plat the rows were alternately 40 and 80 inches apart. Thus, each row was adjacent to an 80- 
inch space on one side and a 40-inch space on the other. 
2 In this plat the rows were 80 inches apart, with a row of cowpeas between. 
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The average yields of forage for both the long and short period 
confirm the results at Hays and indicate that the regular row space 
(40 inches) will produce the most fodder. This is true for both 
Dwarf kafir and feterita. In addition, the thicker the plants are in 
the rows the greater the forage yield.. Contrary to the results 
obtained at Hays, the alternate 40 and 80 inch rows did not outyield 
the 80-inch rows in the kafir. With feterita, however, the reverse 
is true. Placing a row of cowpeas between the 80-inch rows of 
sorghum decreased both the grain and forage yields appreciably. 

The grain yields of the kafir plats were not so consistent as those at 
Hays. This was owing to the low yield in 1922 of the 40-inch rows 
with 8-inch spacing in the rows. The failure of this thickest rate to 
produce grain was caused by the late seeding of the duplicate plat. 
Because of continued rains the first seeding, which should have been 
made on May 1, was delayed to May 12. The second seeding, 
planned for May 14, was made May 26. The kafir seeded on May 26 
did not have time to head before the drought became severe in July, 
and very few heads emerged in the 40-inch rows. The plats seeded 
May 12 and the thinner rates of the May 26 seeding did not suffer 
from the drought so much and therefore made a better showing. If 
the seedings had been made on the dates planned, the 40-inch rows 
would no doubt have made the best average yield of grain. 

The feterita grain yields were largest in the 40-inch rows, owing to 
the early maturity of this variety, which enabled it to head out before 
the drought became severe. The only disagreement in the feterita 
grain yields at Chillicothe and those of the Pink kafir at Hays was in 
the yields of the alternate 40 and 80-inch rows, which produced less 
than the 80-inch rows. 

The experiments in row width at Hays, Kans., and Chillicothe, 
Tex., although perhaps not so extensive as they should be for definite 
conclusions, indicate that larger yields may be expected from rows 
spaced the ordinary distance rather than 80 inches apart. With 
equal yields the 80-inch spacing would be preferable, because the 
heads are larger and more easily harvested. The wide spaces between 
rows are also a measure of insurance against drought injury, and the 
soil is left in better condition for the following crop. 

The spacing experiments of the Office of Cereal Investigations at 
Amarillo, Tex. (10, p. 23-36), confirm the results recorded in this 
bulletin in respect to the fodder or total crop yield. For the grain 
yields, however, their results are more favorable to the widely spaced 
TOWS. 

Quantity of Seed Required to Obtain a Stand. 


In order to determine the relation of row space per plant to the 
quantity of seed sown, experiments were planned to discover how 
nearly the germination of sorghum seed in the field approaches that 
obtained in the laboratory; also; how many pounds of seed per acre 
are ordinarily required to produce a stand with the desired row space 
per plant. These facts are necessary in order to apply in actual 
farm practice the information obtained regarding the most desirable 
row space. 
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COMPARISON OF FIELD AND LABORATORY GERMINATION. 


In 1914 300 seeds each of five varieties were drilled in rows at 2-week 
intervals from April 1 to June 1, and in 1915 from April 1 to July 15. 
After the emergence of the plants seemed to be completed a count 
was made, and four or five days later the plants were counted a 
second time to make sure that the full germination was obtained. 
The results of these field germination tests are given in Table 24. 


| 
These experiments were conducted for two years at Amarillo, Tex. | 
| 


TaBLE 24.—Laboratory germination tests of sorghum seed compared with field tests 
at Amarillo, Tex., in 1914 and 1915. 
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It will be noted that the quality of the seed was unusually good, 
none of the lots germinating less than 90 per cent in the laboratory. 
The very much lower percentage of germination obtained in the field 
explains the necessity of using a much larger quantity of seed than 
is theoretically necessary to obtain a given stand of plants. 


. 


SORGHUM EXPERIMENTS ON THE GREAT PLAINS. S] 


Germination of seed in the field depends to a great extent on soil 
conditions; therefore the results for the individual years if studied 
in connection with the indicated soil condition at seeding time are 
more reliable than the averages. The first four months of 1914 
were exceedingly dry, no effective rains bemg received until May 1. 
A rain of 0.6 inch on April 6 and 7 probably accounted for what 
germination was obtained from the April seedings. The temperatures 
in 1914 during the period of the test were more favorable than in 1915. 
Considering all the varieties, better germination was obtained from 
the April 15 and June 1 seedings than from any other. Even on 
these dates the field germination was only 50 to 60 per cent of that 
obtained in the laboratory, and on the less favorable dates as low 
as 12 per cent. 

In the spring of 1915 the climatic conditions were very different 
from those in 1914. Rains began early in April and were abundant 
until June 6. The latter part of June was very dry, but effective 
rains began again on July 12. Although soil conditions were for 
the most part favorable to germination in 1915, the temperatures 
were unfavorable. April and the first part of May were cold, 
and this no doubt lowered the germination percentage obtained in 
the field. 

A large part of the sorghum acreage is seeded between April 15 and 
June 1. The average percentages of the field germinations for the 
four seedings during this period were as follows: Blackhull kafir, 45.7: 
Dwarf milo, 44.7; feterita, 34.7; Black Amber sorgo, 52.8: and 
Sumac sorgo, 50.7. Stated in percentages of laboratory germination, 
the averages are: Blackhull Kafir, 46.3; Dwarf milo, 46.3: feterita, 
38.6; Black Amber sorgo, 55.6: and Sumac sorgo, 51.7. Although 
conditions were on the whole rather better than normal in 1915, 
the best field germinations were only 75 per cent of the laboratory 
germination. On the average, it would seem best to expect in field 
seedings about half the germination obtained in laboratory tests. 


RELATION OF QUANTITY OF SEED SOWN TO ROW SPACE OBTAINED. 


The work at Amarillo in 1914 and 1915 indicated that it is best 
to expect in field seedings of kafir, milo, and sorgo not more than 50 
per cent of the laboratory germination and of feterita not over 40 

er cent. The approximate number of seeds in a pound of Dwarf 
ave is 24,000, Orange sorgo, 23,500, and Sumac sorgo, 37,500. 
With these facts, it is possible to calculate a theoretical stand, but 
such a calculated stand, even with the field germination reckoned 
at half the laboratory germination, is thicker than that obtained in 
actual field work, as may be seen in Table 25. 

The experiment to determine what adjustment of the planter is 
necessary to deliver 1, 2, 3, or + pounds of seed into the soil and what 
stand will ordinarily result from these differmg quantities of seed 
was begun at Chillicothe, Tex., in 1919. That year the work was 
largely preliminary, and the experiment in its final form did not 
start until 1920. Rows 20 rods long each of Dwarf kafir and Sumac 
and Orange sorgo were seeded on two dates. The adjustment of the 
planter did not result in sowing the quantities of seed desired except 
of Sumac sorgo. The actual quantity sown in each case is. however, 
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indicated in the table. In 1920 the first seeding was made on May 3 
and the second on May 19; in 1921 the seedings were made May 16 
and June 20, and in 1922 on May 12 and June 15. The average 
percentage of germination of the seed for the three years was, for the 
Dwart kafir, 94.7; Sumac sorgo, 96.3; and Orange sorgo, 93.5. The 
results of this test, which are given in Table 25, are fairly consistent 
for all the varieties. 


TaBLE 25.—Row space obtained with three varieties of sorghum when approximately 
1, 2, 3, and 4 pounds of seed per acre were drilled with a corn planter adjusted as 
indicated, at Chillicothe, Tex., in 1920, 1921, and 1922. 


l 3 | 
_ Actual row space per plant | Theo. 


Holes in the planter plate. | 
: i Seed per | Gueles)- retical 
Variety Gear average 
ariety. speed.! acre ee 

Num- Diameter SITS) = 1920 | 1921 | 1922 | AVer-| space 

ber. | (inches). 1) aoe ieppal | age. | Gnches).? 
| (oes 2 eee | pee eens 
6 | Three-sixteenths__| Fast____| 1.094 | 10.13 19.22 | 30.93 | 20.09 12.61 
ie ee! PAG eee GO efs= Ae ee | Slow ___- 1.563 | 10.94 7.20 | 9.23 9.12 8. 83 
¢ So, 1DAd See GOs. 2S EGS 2 WASbS 2. 031 4.81 6.98 | 15.90 | 9.23 6.79 
heey (ee oe Goze 32 fe er eae oto wee 2. 813 o. 22 4.41 | 10.42 6. 68 4.91 
Gu teae se GOtt. 2 aes Sto eT: 1.250 | 7.84 ; 10.03 | 14.40 | 10.76 6.95 
= ah es dP ieee 2 G0 sas eee ee S On = 2.266 | 4.41 6.19 | 16.48 | 9.01 3.83 
eHMae soree--7y i 12 ioe! dow alvin Fast.___| 3.047] 4.71) 5.25| 859| 618 2. 85 
(Sass COs 8 eee els ae doz 4,219 | 2.60 3. 10 8.7 4.81 2.06 
| | 

6 pkieze GOES Fe ete Lee 2G Seeks -860 | 11.75 | 12.63 19.89 | 14.76 16. 59 
; ee 1 Ree) Bases CO Serre ees doz = 2.476 | 5.47 5. 03 | 10. 56 7. 02 ew i 
Orange sorgo.- 12 One-fourth________ Slow_...}|. 3.380; 3.79) 4.06] 9.51 |- 5.79 4. 22 
7,1 i SS (cr ee a eee doe 5. 000 2.78 3 2.85 


3.08, 7.42| 4.43 


1 At the fast-gear speed the plate makes one complete revolution to each revolution of the wheels. At 
the. slow-gear speed the plate makes only three-fourths of a revolution to each revolution of the wheels. 

2 The theoretical average row space per plant is calculated on the assumption that the germination in 
the field should be 50 per cent of the laboratory germination for these varieties. 


At Chillicothe, Tex., during the three years, 1920 to 1922, 3 pounds 
of Dwarf kafir seed drilled in well-prepared soil with an ordinary 
corn planter resulted in an average row space of about 7 inches per 
plant rather than 5 inches, and 2 pounds of seed resulted in 9 inches 
of row space rather than 7 inches. 

Sumac sorgo seed drilled in the same way at 4 pounds per acre 
resulted in a 5-inch average row space rather than 2 inches; at 3 
pounds per acre, 6 inches rather than 3 inches. Lesser quantities of 
seed gave about the same actual results as compared with the theo- 
retical. 

With Orange sorgo seed the results were about the same as for 
Sumac sorgo and Dwarf kafir. With only one exception the stand 
obtained was thinner than the expected stand, even when the field 
germination was computed at 50 per cent of the laboratory 
germination. 


Summary of Information on Rate of Seeding in Rows. 


In all the experiments at Hays, Kans., and Chillicothe and Amarillo, 
Tex., it: is apparent that the total crop or forage yield is slightly 
larger the closer the spacing within the limits tested. In some 
seasons, however; when there was a severe drought, the thickest rates 
were injured more than the thin rates, with a consequent lowering of 
the quality of the fodder. ‘For grain production the intermediate 
rates, with 8 to 12 inches of row space, gave the best quality of seed, 
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though not always the highest yield. The heads in the thicker rates 
were more numerous but much smaller and sometimes poorly ex- 
serted and filled. With a row space in excess of 12 inches there is an 
increasingly marked tendency with some varieties, especially feterita, 
to produce a portion of the crop on sucker stalks or branches that 
mature late and have poorly filled heads. This lack of uniformity 
interferes with machine harvesting and results in a poor quality of 
grain that is likely to heat in storage. 

The experiments with differing spaces between the rows, especially 
those with Pink kafir at Hays, Kans., produced additional evidence 
in favor of fairly thick stands. A 6-inch row space in 40-inch rows 
having 26,400 plants to the acre produced 1.04 tons more air-dry 
fodder and 12.5 bushels more grain per acre than a 24-inch row space 
having 6,600 plants per acre; in rows with alternately 40 and 80 
inches of space between them 26,400 plants per acre produced 0.92 
ton more fodder and 12.3 bushels more grain than 6,600 plants per 
acre; and in 80-inch rows the difference in favor of the thick stand 
was 0.88 ton of fodder and 10.5 bushels of grain. The 40-inch rows 
produced more fodder and practically as much grain as the wider 
rows during the period of the experiment, which was somewhat more 
favorable than normal. 

These rate-of-seeding experiments indicate that a 4-inch row space 
is best for forage purposes, and an. 8-inch to 12-inch row space for 
grain yields. However, the row space and the space between the 
rows are factors of less importance apparently than the choice of 
varieties. 

Experiments planned to determine the methods best suited to 
obtain in actual farm practice stands with the desired row space per 
plant showed that the germination of seed in the field averaged about 
50 per cent of the laboratory germination. At Chillicothe, Tex., 
1.5 to 2 pounds of kafir seed per acre resulted in a stand with approxi- 
mately 9 inches of row space per plant, and 3 pounds of seed gave a 
stand with about 7 inches of row space. With Sumac sorgo seed 1 
pound gave a stand with approximately 11 inches of row space; 2 
pounds, 9 inches; 3 pounds, 6 inches; and 4 pounds, 5 inches. With 
Orange sorgo seed 1 pound gave a stand with approximately 15 
inches of row space; 2.5 pounds, 7. inches; 3.4 pounds, 6 inches; and 
4.3 pounds, 4.5 inches. 

It is believed that in a test covering a longer period of years or ma 
locality where conditions were more favorable for germination the 
results would more closely approach the theoretical average row 
space shown in the last column of Table 15. 


RATE OF SEEDING IN CLOSE DRILLS OR BROADCAST. 


The two methods of seeding sorghum most commonly practiced are 
seeding in rows 40 to 44 inches apart, previously described, and seed- 
ing in close drills or broadcast. The former method presupposes 
cultivation of the crop after the manner of cultivating corn; whereas, 
the latter permits no cultivation, and the crop is harvested usually 
with haying machinery. When a grain crop is desired the sorghums 
are nearly always seeded in rows, the close-drilled or broadcasted 
sorghums being almost invariably harvested for hay. 

The average yields of forage obtained by the two methods at Hays, 
Kans., and Chillicothe, Tex., are similar over a period of five years or 


84 BULLETIN 1260, U. S. DEPARTMENT OF AGRICULTURE. 


more, as will be observed by comparing the vields in Table 26 with 
the forage yields of the same varieties in Tables 18 and 19. In years 
of low rainfall the row sorghums ordinarily outyield those sown in 
close drills, and the quality of the forage is superior because of the 
more normal maturity of the row seedings. In years of abundant 
rainfall, however, the reverse is true; the close-drilled sorghums out- 
yield the row sorghums, and the quality of the forage is first-class 
Some variety of sorgo is usually chosen for close- drilled seedings, 
kafir or other grain sorghums being used only in rare instances. 

Experiments in the rate of seeding sorgo in close drills were con- 
ducted at the same field stations as the rate experiments in row seed- 
ings. The results at Amarillo, Tex., however. were of minor value 
because the outline was changed several times. The results obtained 
at Hays, Kans., with Red Amber sorgo and at Chillicothe, Tex., with 
both Red Amber and Sumac are shown in Table 26. 


TaBLe 26.—Yields of forage from sorgo varieties seeded in close drills at different 
rates at Hays, Kans., and Chillicothe, Tex., in stated 1 years. 


| 


Yields per acre of air-dry hay (tons). 


= - . . } 
Variety, location. and seed per acre. | 


1914 1915 1916 1917 1918 | 1921 1922 goes 
Red Amber at Hays, Kans:: 
15/pounds224-44 22 ge ses ee 4.24 6.81 1.79 2.99 SP20 tee eee eee 3. 82 
BO) POUN GS 2s Sse see eee sos) We RIE | BS fa oe Lae S20LG “ke ee Soe 2 eee cate 
TST OUN GS = 2 Sea ao eee net 3. 74 ei) Ab Se: 2. 65 2.527|2 22 ee eee 3. 58 
50 DOUTIGS= 4 ass eC Ee p> ae 7.13 1. 82 3. 10 2. D8 Ws a | ee 3. 64 
BOUTS ts ued AP ae 875 | Tay |? 16a 2 39.- Cali iL eee ee 3. 66 
Red ‘Amber at Chillicothe, Tex.: i | 
15 pPOUN OSE (2% Seen Bee es eee yOu} SPAS Ile Saxe Of fae 2. 94 2.90 3. 24 
SO POUN GSH Eee SE eee | 6.83 5. 98 1. 48 bt a A ee ie a 3. 40 3.55 Sir 
A DOUNUS Ss ee ee eee ee eke Res ace te HS20n elec SP | eer Se 4. 56 3.47 3. 95 
i DOUNGUSES anaes eee eet Cee 7. 28 MOBI Wy Lo By eee Le 3. 94 3. 34 3. 80 
5 pounds aD peee) Baw eee e | 6.98 5.50 | 1. 21 LOLy | Se oe 4, 24 3. 72 Bish 
Sumae at Chillicothe, Tex. 
PH POWs sees 2 eR ee 8. 50 6. 30 | 10 otis, Re ADE, Osos 4.07 
SQ OUNnUS 24 5 kee ee 8. 70 6. 05 | 1.15 OF [eee ae 3.91 4.21 
Ab NOUNGSS. se fre te ee SS eee 9.35 | 6.68 1. 01 Osi ee ae 4.22 3. 93 4. 36 
60 Pounds ts ys. a= Seer eee 9.88 | 6.25 | 74 (4g |e 40M adast 4,25 
POPDOUD OSS eee oe see eee ee Ae ee QaSOr ly Oso 38 os pil (see 4.13 4. 07 4.34 


At Amarillo, Tex., the yields from the drilled plats were low ex- 
cept in 1915, a season of abundant rainfall. The average yields per 
acre of Red Amber sown in 1914, 1916, and 1917 at the 15-pound 
rate were 1.87 tons; 30-pound rate, 1.98 tons; 45-pound rate, 1.78 
tons; and 60-pound rate, 1.68 tons. The average yields of Sumac 
for the same years and rates of seeding were 1.88, 1.83, 1.78, and 
1.81 tons per acre, respectively. In these three rather dry years the 
lower rates made the higher yields. 

Red Amber seeded in rows during the same years produced an 
average of 2.33 tons and Sumac 3.3 tons of air-dry fodder per acre. 
It is apparent, therefore, that seeding in rows is the most dependable 
method of growing sorghums for forage in the northern Panhandle. 
of Texas. 

Throughout all the tests in close drills, it is apparent that varying 
the rate of seeding affected but little the tonnage produced. It seems 
that with a given amount of moisture, about the same amount of 
plant grow th can be made irrespective of rate of seeding within the 
limits tested. The quality of the forage, however, is a factor of im- 
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portance in most seasons. There was a tendency at Hays, for ex- 
ample, for the 15-pound seedings to produce relatively coarse as well 
as taller plants. Many of the stalks of plants sown at the 15-pound 
rate were approximately half an inch in diameter, and a considerably 
sreater number headed than in the thicker seedings. The diameter 
of stalk decreased proportionately with the increase in seeding rates, 
so that in the 75-pound seedings it averaged only about a quarter of 
an inch or very little more than that of vigorous Sudan grass. (Fig. 
24.) Decreasing coarseness of stems is an advantage, but it was off- 
set IN many cases by a more stunted growth. It 1s not uncommon 
for all the close-drilled seedings to head poorly or not at all during 
droughty seasons, and in such cases the thicker the seeding rate the 
sooner have the plants ceased to grow and develop normally. 

All things considered, it appears that a rate of 30 to 45 pounds to 
the acre is desirable for close-drilled seedings of sorgo in that part 


Fic. 24—Red Amber sorgo seeded in close drills at Hays, Kans.,in 1915. The plat on the left was 
seeded at the rate of 15 pounds and that on the right at 75 pounds per acre. 


of the sorghum belt having less than 25 inches average annual rain- 
fall. The exact quantity of seed to use will vary within these limits 
according to the size of the seed. Sumac sorgo has about a third 
more seeds to the pound than Red Amber. Purity and germination 
of the seed as well as soil conditions at the time of seeding must also 
be considered. Under any conditions tending to prevent satisfactory 
germination in the area above specified, one might be justified in in- 
creasing the rate to 60 pounds. In more humid areas higher rates 
are preferred, usually from 1 to 2 bushels per acre. 


TIME OF CUTTING SORGHUM FOR HAY. 
Close-drilled seedings of Red Amber sorgo were used for experi- 
ments on the time of cutting at Hays, Kans., during the six years 


1917 to 1922, inclusive. Duplicate twentieth-acre pet were seeded 
at either 30 or 45 pounds per acre for each time of cutting and the 
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sorgo was cut each year at four different stages of maturity. These 
stages can not be closely defined, owing to the fact that the sorghum 
made a normal growth each season only until it reached approxi- 
mately the first head stage, after which it usually showed marked 
drought injury and gradually dried up without maturing many heads 
except around the margins of the plat. 

The first cutting was always made at a time when the crop was 
clearly too immature for good hay or at least for maximum yields; 
at this stage the young plants were still making vigorous growth and 
had not begun to head. The second: and third cuttings followed at 
2-week intervals, with drought injury gradually more marked, and 
the fourth cutting was made after the crop had definitely matured 
seed, dried up, or been frosted, so that no further growth was pos- 
sible. The seedings were accomplished under excellent soil condi- 
tions in most seasons, the date ranging from May 23 to June 7, with 
May 31 the average. The average date of the first cutting was 
August 2, and for the other cuttings August 15, August 31, and 
September 24, respectively. 

n only one case was there a second growth more than a foot tall; 
this was harvested from the plat used for the first cutting in 1920, 
and the product of the second growth was included in the yield of 
the first cutting for that year. As in all the other work reported 
from Hays, the hay yields were corrected by samples to an air-dry 
basis, and in the first three years, 1917 to 1919, samples of each 
cutting were sent to the Bureau of Chemistry, United States Depart- 
ment of Agriculture, for a determination of their composition. 

The annual and average yields of hay, the average number of 
days from seeding to cutting, and the average height of the plants, 
are shown in Table 27. 


TABLE 27.—Agronomic data regarding close-drilled Red Amber sorgo when cut at 
different stages of maturity at Hays, Kans., in stated years. 


| Yields of air-dry hay per acre (tons). Average. 
| | | | 
Cutting. Stage of growth. | | f Grow- | aoe 
= a4 Ieciravayeved |Aver-| ing Leight 
1917 | 1918 | 1919 | 1920 | 1921 1922 | age. season |(inches). 
| | | | (days). 
= emia een ere peace 
TES i eae gas | Before heading... ) 1.57 | 1.61 | 2.16 | 5.15 | 3.19 | 2.37] 268) 62 41 
DECOM Gane eeen Partially headed _____-_ | 1.97 | 2.07 | 2.95 | 4.18 | 3.34 | 3.13 | 2.93 74 46 
nite eee aa eres: Bloom to dough _____- 1.93 | 2.54 | 3.10 | 4.17 laSuae ios Die lersanlO 90 | 4g 
HOUTGn a ean lsSéedripessss-2 sie es | 2.33 | 2.84 | 3.39 | 5.61 | 3.99 | 4.04 | 3.70 114 50 
| 


It will be noted in Table 27 that the yields ordinarily increase with 
the length of the growing season. Cutting as late as possible when 
the sorghum had completed its growth for the year produced 1<ton 
more hay per acre than cutting betore the plants began to head. 
The quality of the hay from the second and third cuttings appeared 
to be the best, however, and all factors considered cutting at the 
third stage of maturity or a little later is probably the most practi- 
cable time for farm purposes. é 

It is well known that the chemical composition of plants varies 
with the stage of maturity. A study was therefore made to deter- 
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mine the composition of the sorghum hay from the different cuttings 
and also the total acre production of the different tocd elements. 
The results of this chemical study of the hay obtained from the 
different cuttings are shown in Table 28. 


TABLE 28.—Composition of hay and yield per acre on a moisture-free basis of the 
principal food elements of Red Amber sorgo when cut at different stages of ma- 
turity. 


@rude | Nitrogen 


2 a la Dry a | Ether Siew 
Stage of maturity matter. | Ashe eatrach Protein. aber pee 
Composition (per cent): | 
Belonemeaging 2 8 la. See ae tee 100 11.92 2.18 12. 75 39. 97 33. 18 
iPantiallvyaheaded: 2222-222. -22- =.= 25 100 11. 67 2.13 11. 28 35. 08 | 39. 84 
TEI Gorn TRO CORAN ee ee eS 100 | 10. 84 2.19 11. 03 27. 97 47.97 
GE GERE DC Sats se ae TR isa ee es. 100 | 9. 66 | 1.95 | 8. 94 24, 44 55. 01 
Yield per acre (pounds): 
IBSIONeINeACIN Oe eet wee eee eee 4, 535 540 | 99 | 578 | 1, 813 | 1, 505 
ipantiallvahneaded 25.2 2 220s Lea 4, 963 579 | 106 560 1, 741 | 1, 977 
TB oor aay fia) OKO OTS Na ee oe ees see Os P2Oo 568 | 115 | 578 1, 465 2, 513 
SONG Ny oY ee ee 6, 209 | 600 | 121 555 1;-517 | 3, 416 
| | 


The data in Table 28 show that there is a definite increase in the 
percentage of nitrogen-free extract as the sorghum approaches 
maturity and a corresponding though less pronounced decrease in 
the percentage of all the other principal food elements. When these 
percentages are applied to the average acre yields, the yields from 
the later cuttings are found sufficiently greater than the yields from 
the early cuttings to compensate for the smaller percentages of prac- 
tically every element except the crude fiber. In everything except 
protein and crude fiber the yields are largest from the fourth stage 
of maturity and a deficiency in crude fiber is usually considered 
an advantage. | : 7 

It is a matter of considerable convenience in farm operations that 
sorghum is not at all exacting in its requirements as’to the time of 
cutting. Any loss in quality resulting from a delay in cutting is 
usually balanced by an increased tonnage. | q 
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